' "TACHMENT NUMBER 1 DATED 94 OCT
UPDATED 98 MAY 11

CERTIFICATION REGARDING THE USE OF RIGHTS GUARD TECHNICAL DATA

a. The bidder/offeror certifies that he will observe the following data disclosure and use restrictions on all
data claimed to be proprietary to the Boeing Company (hereafter called “Rights Guard Technical
Data”):

1. Rights Guard Technical Data shall not be reproduced, in whole or in part, except as required to
respond to the Rights Guard Solicitation, or to perform any resulting Rights Guard Contract.

2. Rights Guard Technical Data shall not be incorporated, in whole or in part, into other
documentation, nor shall it be otherwise utilized except as required to respond to the Rights Guard
Contract. .

3. Rights Guard Technical Data shall not be disclosed, in whole or in part, to any'other person or
entity and shall be disclosed within bidder’s/offeror’s company only to those.employees having a
need to know for the purpose of responding to the Rights Guard Solicitation or performing any
resulting Rights Guard Contract.

4. Rights Guard Technical Data will be retumed or destroyed by all unsuccessful bidders/offerors
promptly upon the award of a contract, and by each contractor promptly upon completion of
contract performance. Mylars are not to be returned, but certification that they have been
destroyed will be furnished. Simultaneously with the return or destruction of all such data, the
respective bidder/offeror/contractor shall provide to the government a certification that all Rights
Guard Technical Data has been returned or destroyed, as appropriate. This certification shall
contain complete listing by drawing number or document number of the data destroyed. Failure to
take such actions shall be grounds for removal of the bidder/offeror/contractor from qualifying
bidders lists for all Rights Guard Procurements.

b. CAUTION: The Government will notify The Boeing Company of an actual or suspected breach of he
restrictions set forth in this certificate which may come within its knowledge. A violation of such
restrictions may be grounds for legal proceedings against the violators by the Government and/or by
The Boeing Company.

¢. Rights Guard Certifications shall be made a part of the Government’s contract file to which the
certification pertains. This file and any related documentation shall be made available to The Boeing

Company upon request.

Company Name, Address & Mfg Code

Signature

Typed Name

Date

NOTE #1 Rights Guard Certifications that contain alterations deletions or additions will not be
accepted, and no Rights Guard Technical Data will be transmitted to any bidder/offeror
until an unaltered, properly executed Rights Guard Certification has been received by the
Government.

NOTE #2 Any previous unmarked KC-135R Data previously furnished by the U.S. Air Force and
not having the "Boeings Proprietary Rights Legend" on it will be marked with the
following legend before use of such data:



rernment Purpose License Legend

Contract No. Settlement Agreement in CL. ct. No. 309-89C

Contractor: The Boeing Company

* Government Purpose License Rights shall be effective until otherwise mutually agreed
by the government and Boeing.

The restrictions governing use of technical data marked with this legend are set forth in
the definition of “Government Purpose License Rights” in paragraph (a)(14) of the clause
at DFARS 252.227-7013 (Oct 1988). This legend, together with the indications of the
portions of this data which are subject to Government purpose license rights, shall be
included on any reproduction thereof which includes any part of the portions subject to
such limitations. '



C/KC-135 Carbon Brake Program
Statement of Objective (SOO)

This Statement of Objectives (SOO) provides the Government’s key program objectives
and contract objectives for this solicitation. The offeror shall use this SOO, together with -
other applicable portions of the Request for Proposal (RFP), as the basis for preparing
their proposals, including the Statement of Work (SOW), Integrated Master Plan (IMP),
Integrated Master Schedule (IMS), and any additions to the Contract Data Requirements
List (CDRL).

The offeror shall ensure all aspects of this SOO are addressed. The SOW and IMP
should specify in clear, understandable terms the work to be done to validate and produce
the equipment to be delivered and the services that will be performed by the contractor.
The offeror understanding of the equipment and performance requirements, the services,

and the work effort required to provide them will be a critical part of the Government’s
evaluation of the proposed SOW, IMP, IMS and any additions to the CDRL.

The primary objective of the solicitation is to seek an upgrade to a mature program.
Specifically, to replace the C/KC-135 main landing gear wheel and brake with new wheel
and brake that provide state-of-the-art reliability and maintainability features. In
particular, the brake should last 1000 sorties using carbon brake technology and the
wheel should be compatible with both bias and radial tire constructions. The wheel and
brake design should minimize the amount of maintenance required while installed on the
aircraft. The wheel and brake should be repairable.

The use of non-developmental wheel and carbon brake technology is required. Use of
commercial practices in place of military standard practices when they provide a product
suitable for its intended use and results in life-cycle savings to the Government is
encouraged. Commercial off-the-shelf (COTS) products are strongly encouraged.

The SOW should address design and build of the wheel and carbon brake in accordance
with (IAW) requirement documents, allowing for a Preliminary Design Review (PDR)
and Critical Design Review (CDR). The SOW should include equipment build and
qualification, technical data support, flight test support, and production. The IMS should
allow reasonable time for Government technical reviews and approvals at critical
program milestones. As specified in requirement documents, the safety of flight
requirements and flight test production articles shall be available to support a July 2004
flight test and retrofit production articles shall be available to support installation in
October 2004. Retrofit is currently planned to coincide with the C/KC-135 program
depot maintenance (PDM), however the IMP and IMS should address an option to
accelerate completion of retrofit to a 4 year period, in the event that the Government is
able to exercise a speed-line retrofit option.
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1.0

2.0

Purpose/Scope

1.1

1.2

Purpose. This document lists the hardware and data requirements for the U. S.
Air Force (USAF) C/KC-135 Carbon Brake Program.

Scope. This document is intended for the wheel/brake contractor. Antiskid and
hydraulic system requirements will be considered separately.

Program Management

2.1

22

23

Integrated Master Plan (IMP). Develop and provide a contract IMP with the
proposal. The IMP is a list of events, significant accomplishments, and associated
completion criteria for each event. The IMP shall be used throughout contract
performance as a management tool to assess progress and determine success in
achieving program requirements.

Integrated Master Schedule (IMS). Develop, implement, manage, and update
an IMS and Schedule Risk Assessment. Provide the initial IMS and Schedule
Risk Assessment no later than one (1) month after contract award. The Schedule
Risk Assessment shall include a description of the approach that will be taken to
limit the schedule risks as identified in the contractor’s IMS. Risk is defined as
the probability of a schedule change due to program/technical performance or cost
issues.

Technical performance measurement tasks and their correlation with all
contractual cost/schedule elements shall also be evaluated. Technical performance
measurement tasks, as well as cost reviews, shall be included to reveal potential
impacts to the schedule and the contractor’s overall successful contract execution
and compliance. The assessment shall clearly state the contractor’s plan to
manage these risks throughout the contract compliance period.

The IMS shall be computer-based and compatible with commercially available
scheduling software. It shall be traceable to the IMP and shall contain all critical
events, accomplishments, criteria, predecessors and successors, and their
dependencies. This schedule shall include critical path analyses.

Contractor Performance Review Board. Attend Contractor Performance
Review Board meetings. These meetings will be held at OO-ALC and will be
hosted by the OO-ALC Program Manager. The meetings shall serve as a review
of the IMP/IMS and contractor compliance to contract requirements
(performance, schedules, etc.). The first meeting will be held no later than one (1)
month after contract award. Follow-on meetings may be held as determmed by
the OO-ALC Program Manager.
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3.0

24

2.5

2.6

Preliminary Design Review. Attend a Preliminary Design Review no later than
three (3) months after contract award. This meeting will be held at OO-ALC and
will be hosted by the OO-ALC Program Manager. The meeting shall serve as a
review of the contractor’s preliminary technical design concepts as well as an
opportunity for the contractor and OO-ALC to coordinate on program issues and
contract requirements.

Critical Design Review (CDR). Attend a CDR no later than six (6) months after
contract award. This meeting will be held at OO-ALC and will be hosted by the
0OO-ALC Program Manager. The meeting shall serve as a review of the
contractor’s final technical design to be qualified as well as an opportunity for the
contractor and OO-ALC to coordinate on program issues and contract
requirements.

Production Hardware Configuration. The contractor shall be responsible to

incorporate all design changes required to meet Performance Specification
200210072 in all delivered production hardware.

Systems Engineering

3.1

32

Performance Specification. The proposed wheel and brake system shall meet all
criteria set forth in Performance Specification 200210072. The performance
specification was written with the intent of providing all necessary taxi and
ground maneuvers, and full stop landing maneuvers, in accordance with (IAW)
the C/KC-135 Aircraft Technical Orders (T.0.) listed below with no malfunction.

T.0. Description

1C-135()-1 Flight Manual

1C-135()-4 Ilustrated Part Breakdown
1C-135A-2-2 General Aircraft
1C-135-36 NDI

00-105E-9 Fire Rescue
1C-135(K)()-2-2JG-1 Towing
1C-135(K)()2-2)G-6 Jacking
1C-135(K)()-2-7JG-1 Landing Gear System
1C-135(K)()-2-71G-9 Landing Gear System

1C-135(K)()-2-7JG-10 Landing Gear System
1C-135(K)()-2-7JG-11 Landing Gear System

These T.O.s will be made available to the selected contractor for review upon
request.

Contractor-Performed Testing and Evaluation. Conduct wheel and brake
qualification testing per the contractor Statement of Work (SOW) to demonstrate
that performance and specification requirements have been met. The testing shall
be completed no later than 30 September 2004.
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3.3

3.4

3.5

3.6

3.7

Government Antiskid Evaluation Articles. Provide government antiskid
evaluation articles no later than 31 March 2004. Government antiskid evaluation
articles shall consist of four (4) brake assemblies which are qualification
equivalent (CDR-approved design configuration). These articles will be used by
the USAF to perform an antiskid system compliance evaluation.

Note: Two (2) brake heat stacks shall be machined to 90% worn condition by the
contractor prior to delivery.

Qualification Report. Provide a qualification report no later than 30 September
2004 that demonstrates full compliance with Performance Specification
200210072. The qualification report may be formatted in contractor format, but
shall be presented in a sequential order that is consistent with each paragraph (and
sub-paragraph) of the Performance Specification. The qualification program
submitted in the contractor’s proposal will be incorporated as a contract
deliverable.

Government Flight Evaluation Articles. Provide government flight evaluation
articles no later than 30 June 2004. Government flight evaluation articles shall
consist of 40 wheel assemblies and 32 brake assemblies to support on-aircraft
evaluation of wheel and brake equipment. These articles will be used to perform a
form, fit, and function flight evaluation prior to final system approval. The USAF
will perform and fund this evaluation. These articles may also be used to

accomplish a Technical Order validation and verification (Reference paragraph
5.4).

Note: All brakes supplied for flight evaluation shall have center stator
thermocouples installed by the contractor prior to delivery. Twelve (12) brake
heat stacks supplied for flight evaluation shall be machined to 90% worn
condition by the contractor prior to delivery.

Failure Modes, Effects, and Criticality Analysis (FMECA). Provide a Failure,
Modes, Effects, and Criticality Analysis Report for both the wheel assembly and
the brake assembly no later than Critical Design Review or 30 June 2003
whichever is earlier. MIL-STD 1629A, Task 101 and Task 102, may be used as a
reference guide.

Vendor Airworthiness Certification Report (VACR). Provide a VACR no
later than 30 June 2004 that addresses all C/KC-135 Vendor Airworthiness
Certification Criteria (VACC). The VACR may be formatted in contractor
format, but shall be presented in a sequential order that is consistent with each
criterion of the VACC document. A report shall be provided prior to flight
evaluation. The VACR will be incorporated as a contract deliverable.
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4.0

3.8

39

3.10

Brake Dynamometer Performance Data (BDPD). Provide BDPD no later than
30 June 2003. The BDPD shall contain stop series information from prototype
brakes as required by the USAF. The BDPD may be formatted in contractor
format. The BDPD will be incorporated as a contract deliverable.

Custom Government Antiskid Evaluation Article. Provide one (1) custom
government antiskid evaluation article no later than 30 September 2003. The
custom government antiskid evaluation article shall consist of one (1) brake
assembly of the design approved at CDR. This article may be manufactured using
different methods than production brakes if necessary. This article will be used
by the USAF to perform an antiskid system evaluation.

Brake Torque Characterization Data (BTCD). Provide BTCD no later than 30
April 2004. The BTCD shall contain a list of test results per Performance
Specification 200210072 paragraph 4.5.1.4 (Brake Normal and Overload Test).
The BTCD may be formatted in contractor format. The BTCD will be
incorporated as a contract deliverable.

Engineering Drawings

4.1

4.2

Manufacturing Drawings. Provide a complete set of engineering drawings to
support maintenance, repair, assembly, and installation no later than 30 June
2003. Commercial Drawings and Associated Lists are acceptable. Provide
drawings that include, but are not limited to: tooling required to accomplish tire
changes; installation of brake rivets; and installation and removal of wheel
bearing cups. These drawings shall contain sufficient detail to locally manufacture
the tooling at the field (individual base) level. The technical detail from these
drawings may be used to establish figures for local manufacture in the
Commodity Technical Orders. Updates to all these drawings shall also be
provided by the contractor as they occur.

Provisioning Drawings. Provide a complete set of engineering drawings and -
associated lists to the piece part level for the purpose of logistics support planning
and engineering evaluation no later than 30 June 2003. Commercial Drawings and
Associated Lists are acceptable. These drawings will be maintained in the USAF
data repository (JEDMICS) and may be incorporated into C/KC-135 aircraft
configuration control documents at Boeing. Format shall be compatible with the
present USAF data system (JEDMICS). If a part already has a current National
Stock Number (NSN) assigned in the USAF D043 cataloging system (i.e. part is a
common part applied to other USAF/DOD programs), the engineering drawing
specified for that part is not required and shall not be supplied by the contractor.
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5.0 Technical Orders (T.O.s)

5.1

5.2

Procedural Source Data. Provide Procedural Source Data for the aircraft
technical orders and field technical orders (Job Guides). This data (and future
revisions) shall meet the same style, format, and content requirements of existing
C/KC-135 wheel and brake source data.

Commodity & Illustrated Parts Breakdown (IPB) T.O.s. Provide individual
wheel assembly and brake assembly Commodity and IPB T.O. data, including
tool and fixture design drawings required for back shop wheel and brake repair, to
support intermediate level maintenance and depot overhaul maintenance.

Preliminary T.O. supporting data shall be submitted no later than 31 January
2004. The Commodity T.O. data shall include, as a minimum, the repairs and
instructions listed below in paragraphs 5.2.1 and 5.2.2.

NOTE: Examples of T.O.s with repairs and requirements requested in paragraphs
5.2.1 and 5.2.2 can be found in T.O. 4B1-4-263 (Brake OIM and Depot Level
Repair), and in T.O. 4W1-7-263 (Wheel OIM and Depot Level Repair).

5.2.1 Repair - Wheel Assembly. Depot repairs for the wheel assembly shall
include, but are not limited to:

Bearing bore sleeve repairs

Inflation valve boss repair

Oversize drive key repair

100% shot peening overhaul procedure

Oversize insert repair

Heat damage conductivity and hardness criteria

Removal limits for all structural components for corrosion and damage
Re-plating procedures for all plated components

5.2.2 Repair - Brake Assembly. Depot repairs for the brake assembly shall
include, but are not limited to:

Torque tube hardness limits

Brake piston housing conductivity and hardness limits

Brake piston housing flange repair

Re-plating requirements for all plated components

Re-stack procedure for carbon heat stack (including all hardware
replacement)

Refurbishment procedure for carbon heat stack

Removal limits for structural components for corrosion and damage.

5.2.3 T.O.Formatting. The T.O. data (and future revisions) shall meet the same
style, format, and content requirements of existing C/KC-135 wheel and
brake T.0.s. Source data for existing manuals in the form of unnumbered
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53

54

source data changes shall be compatible with the style and formats of the
existing manuals.

T.O. formatting specifications are as follows:

e Job Guides - MIL-PRF-83495
e Commodities T.O.s - MIL-STD-38784, with text, graphics, and
delivery according to MIL-STD-1840

5.2.4 T.O. Submittal. Digital data delivery of source data against existing T.O.’s
shall be as specified in subparagraph 5.2.4.1.

5.2.4.1 Changes To Existing Technical Manuals, Excluding Wiring
Diagrams. The contractor shall deliver source data changes to
existing technical manuals, excluding wiring diagrams, in MS-
Word format for text and EPS/CGM format for graphic files on
CD-ROM.

Guidance Conference. Attend a T.O. guidance conference after submittal of
preliminary T.O. information and before submittal of draft final T.O. information.
The conference will be held at a site to be selected by the USAF. The purpose of
the conference will be to conduct a review of the preliminary technical data
previously submitted by the contractor and the contract data line items to insure
compliance with the requirements. Prior to delivery of the final documents, the
contractor shall incorporate all changes requested by OO-ALC/LGHLEN during
this meeting. Additional meetings may be required as determined by the USAF.

Following the T.O. guidance conference, draft final T.O. supporting data shall be
submitted no later than 30 April 2004.

T.O. Validation/Verification. Coordinate and conduct a T.O. validation and
verification with OO-ALC/LGHLEN and SPO/Users for both O&I and
Commodity T.O. supporting data no later than 30 June 2004. The T.O. validation
and verification will be held at a site or sites to be selected by the USAF.
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6.0

7.0

Provisioning Data

6.1

6.2

6.3

7.1

7.2

Initial Provisioning Data. Provide initial provisioning data for the wheel, brake,
and tire system no later than 30 June 2003. This data shall be supplied for both
field O&I and Depot. Separate lists for the wheel assembly and brake assembly
shall be provided. As a minimum, the lists shall include the Part Number,
Nomenclature, NSN (if a current NSN is already established in the Federal
Supply System), Quantity Per Assembly (QPA), projected replacement rates,
investment spare parts, expense spare parts, and support equipment required.
Contractor format is acceptable.

Tire Change Data. Provide a complete part number list of items required to
perform wheel tire changes (Main seals, o-rings, tie bolts, tie bolt nuts, grease
seals, fuse plugs, etc...) no later than 30 June 2004.

Installation Provisioning Data and Schedule. Provide provisioning data and
schedule to accomplish USAF cataloging actions and parts reprocurement to
support equipment installation. This data shall be delivered no later than 30 June
2003. The contractor shall update the schedule and other provisioning
information periodically, as required by the USAF, throughout the contract
including all options.

~ Logistics

Configuration Management. Provide a Configuration Control Plan that
addresses post award configuration control for the system, including configuration
requirements addressed in the IMP/IMS. Brief the Configuration Control Plan at
an Engineering Control Board and Allocation Configuration Control Board
review as required by the USAF no later than 31 January 2004. Configuration
management practices outlined in MIL-STD-2549 are recommended.

Quality Requirements. Provide a quality assurance plan with the proposal. The
quality assurance plan shall demonstrate contractor compliance with ANSI/ASQC
Q-9002/1S0-9002 standards, or equivalent. The contractor’s Quality Assurance
System shall be available to the contracting officer for audits/surveys throughout
the contract including all options.
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7.3

7.4

Safety Requirements.

7.3.1 Accident Prevention. Provide protection to government property to
prevent damage during the period of time the property is under the control
or possession of the contractor. Further, the contractor shall:

e Include a clause in all subcontracts to require subcontractors to comply
with the safety provision of this contract.

e Insure that the safety designed into the wheels and brakes is not
degraded by the repair methods, procedures, or changes initiated
during work processes associated with this contract.

e Comply with all safety provisions and technical specifications listed in
the technical publications referenced in this contract.

7.3.2  Accident/Incident Reporting And Investigation. Report promptly to the
Administrative Contracting Officer all available facts relating to each
instance of damage to government property at the contractors facility.
When a major mishap ($10,000 or more) involving government property
at the contractor’s facility occurs, immediately secure the accident scene
and damaged item(s) or wreckage until released by the accident
investigative authority as designated by the OO-ALC Safety Office. Such

release will be accomplished through the Administrative Contracting
Officer.

Occupational Safety and Health Plan. Provide an Occupational Safety and
Health Plan for maintenance and repair of wheels and brakes at USAF depot
overhaul facilities and bases. This plan shall identify safety and health risks
associated with wheel/brake repair and maintenance, including long-term
exposure risks. The plan shall also identify recommended shop practices,
procedures, protective equipment, and tools to reduce health and safety risks to
shop personnel. Material Safety Data Sheets shall be provided for all potential
hazards. The scientific basis behind all recommendations shall be provided. A
draft Occupational Safety and Health Plan shall be submitted no later than 31
January 2004 after which a review will be conducted by the USAF. The final
Occupational Safety and Health Plan shall be submitted no later than 30 June
2004.
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C/KC-135 Carbon Brake Program
MMR’s

1. The proposed brake must utilize a carbon-carbon composite heatstack, produced by a
carbon manufacturing process that has been fleet proven in a previous commercial or
military brake program.

2. The proposed wheel must be compatible with both radial and bias construction tires.
3. The offerors must have previously completed all aspects of development, testing, and

fielding, of a complete [radial-tire-compatible] wheel and carbon brake installation
for a large transport military or commercial aircraft.



Vendor Airworthiness Certification Criteria

C/KC-135 Carbon Brake Program

August 22, 2002

Ogden Air Logistics Center
Hill Air Force Base, Utah 84056



1.0 Purpose

This document provides instructions for preparation of a report that will be used by the
government to certify the airworthiness of the C/KC-135 with the improved main landing
gear wheel and carbon brake. Requirements within this document are to be completed as
a subset of the improved wheel and carbon brake qualification report within the
solicitation. This report supports the U. S. Air Force (USAF) C/KC-135 Carbon Brake
Program.

2.0 Scope

The airworthiness of the C/KC-135 must be certified for any configuration change that
will be incorporated on the aircraft. The vendor is required to support verification of the
main landing gear wheel and carbon brake Vendor Airworthiness Certification Criteria
(VACC). The VACC are a subset of the Modified Airworthiness Certification Criteria
(MACC) for the C/KC-135 Carbon Brake Program. The MACC include criteria for the
entire brake system improvement, including the hydraulic control system.- The vendor
shall document information that will support verification of the VACC in the attached
Vendor Airworthiness Certification Report (VACR).

3.0 Report Description
3.1 Specification Reference

The VACR will serve as the single source to cross-reference program specific
specifications and, when applicable, other top-level specifications, to the VACC. The
VACR will enable the Government managers to locate where specific VACC are

. addressed, partially or entirely, in program specific and top-level specifications.

3.2 Relevant Contractor Data Requirements List (CDRL), Data Accession
List (DAL), or Other Reference

The VACR will serve as the single source to cross-reference main landing gear wheel and
carbon brake CDRL, DAL, and other performance threshold information to the VACC.
Safety CDRL and safety related DAL information are considered key sources of
airworthiness information for the main landing gear wheel and carbon brake program.
This information is considered value-added to the Government since it enables
Government managers to locate where specific VACC are addressed, partially or entirely,
in contractor produced program information.

3.3 Method Of Verification

The following methods of verification shall be documented in the VACC Compliance
Report for each criterion:

o Inspection (I): Observation or examination of equipment to determine conformity
with requirements.



e Analysis (A): Evaluation of data (which may use mathematical expressions or
models) to show that requirements are met.

e Demonstration (D): Observation or examination of equipment during operation to
observe conformity with requirements.

e Test (T): Quantitative evaluation of equipment in operating in mock-up, hot
bench, and environmental qualification setups, or installed in its operational
environment, under controlled conditions, using detailed test procedures, to
measure performance. Differentiate between System Integration Test (SIL),
Ground Test, and Flight Test.

¢ Process Control (PC): The detailed review and analysis of process descriptions
and metrics and production operations to ensure a requirement is met by
consistent product compliance with specific standards of quality.

3.4 Location Of Verification Results

The final test reports associated with the “Method of Verification” shall be referenced
when establishing compliance with “Certification Criteria.” The reference shall include
the specific paragraph reference where verification of the airworthiness criteria can be
confirmed.

4.0 Schedule

The completed VACR shall be provided no later than 30 June 2004 that addresses all
C/KC-135 VACC.
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1.1

1.2

1.3

1.4

SCOPE

Purpose

This document establishes performance requirements for the design, testing, manufacture, and
acceptance of a KC-135 main landing gear wheel and carbon brake.

Order of Precedence

When the requirements of the contract, the performance specification or applicable subsidiary
specifications are in conflict, the following shall apply:
a. Contract. The contract shall have precedence over any other document.
b.  Aircraft Specification. Questions regarding the general specifications for design and
construction of aircraft weapon systems shall be addressed to the procurement activity.
c. Performance Specification. The wheel and carbon brake performance specification shall
have precedence over all applicable subsidiary specifications.
d. Reference Documents. Any Document referenced in this specification shall have
precedence over all documents referenced therein.

Improvements and Deviations

Minimum size and weight, simplicity of operation, ease of maintenance, and an improvement in
the performance and reliability of the specific functions beyond the requirements of this
specification are objectives which shall be considered. Where it appears that a substantial
reduction in size and weight or improvement in design performance shall result from deviations to
the performance specification, a written request for approval shall be submitted to the procuring
activity for consideration. Each request shall be accompanied by complete supporting information.
Deviations to the performance specification shall not be made without written authorization from
the procuring activity.

Approval

The components of the wheel and brake assembly shall meet the requirements specified herein at
the guaranteed weight. Workmanship shall be in accordance with high-grade aircraft practice and
of quality o ensure safety, proper operation and service life. Compliance with the performance
specification shall consist of a written approval letter from the procuring activity responsible for
the equipment.

REFERENCES

Table-1 (Specifications and Standards) identifies specifications and standards that are referenced
in this document, by subject and last known active specification. In the event that a referenced
specification or standard contradicts this document, this document shall control the requirement. If
a referenced specification or standard becomes cancelled or deactivated, or if an alternative
specification or standard is desired, the supplier shall seek replacement authorization from the
procuring activity.
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3.1

3.1.1

3.1.2

3.1.4

3.2

3.2.1

REQUIREMENTS

Interface Definition

Tire
The main gear wheel shall interface with a 49X17 bias tire and a 49X 17.0R20 radial tire. The tire
to wheel interface shall conform to approved specification (ref.: Tire and Rim Standard).

Axle

The wheel and brake shall interface with the main gear axles identified in Figure-1 (Wheel &
Brake Envelope) and Table-2 (Interface Drawings).

Hydraulic System

Brakes shall be designed for use with hydraulic operating systems in accordance with approved
specification (ref.: Systems, Brake (design)), compatible with the aircraft system. The brake shall
be designed to operate with hydraulic fluid in accordance with approved specification (ref.:
Hydraulic Fluid, Synthetic). The brake shall operate satisfactorily with a maximum hydraulic
operating pressure of 3000 psig with a system return pressure of 45-70 psig. The brake should be
designed to provide torque response to antiskid pressure cycling with minimized phase angle lag.

Hubcap

The wheel shall include provisions for attaching to the hubcap as identified in Table-2 (Interface
Drawings).

Envelope

The wheel and brake shall fit within the envelope described in Figure — 1 (Wheel and Brake
Envelope). The supplier may propose deviations to the envelope using data from Table-2
(Interface Drawings). Deviation requests shall account for issues such as landing gear kinematics,
proximity between moving and non-moving parts and proximity with other landing gear system
components. Envelope deviations shall be evaluated at all axle positions with the landing gear
extended and retracted into the wheel well. Deviation requests may require verification on an
aircraft using mockup hardware.

Drawings

Design Proposal Drawings
Design proposal drawings and documents shall include the following:

a. Reference to the applicable specification.

b. Two-view and cross-sectional drawings including definition of the rim flange, brake and
wheel mounting, hydraulic installation data, and envelope definition.

c. Material, principal manufacturing processes, and finishes definition for all major components.

d. Wheel static and dynamic loading conditions, brake energy definitions, separate and combined
maximum and average weights for the wheel and brake assemblies.

e. Brake design parameters including:

STZE  [CAGE CODE | DWG NO. REV
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3.2.2

3.3

3.3.1

3.3.1.1

(1) Heat sink new and worn mass

{2) Drawing definition of heat sink components

{3) Swept area

(4) Mean radius

(5) Piston area

{6) Thermal fuse plug rated release temperature and tolerance
{7) Piston housing fluid volume

f. Hydraulic pressure-volume curve for a new and worn heatsink at 70°F that indicates:

(1) Initial piston movement

(2) Rotors tight

(3) Maximum pressure and volume
(4) Rotors loose

(5) Full piston retraction

g. Wheel marking provisions showing space that will be provided to facilitate permanent
marking in the flange area for removal due dates. part number and serial number, and etc.

h. Other technical information as required for communicating the design.

Interface Drawing

Drawings shall be prepared for interface components of the approved assembly. The drawings
shall be suitable for preparation of a wheel, brake or wheel-brake assembly interface design
drawing and specification.

Selection of Materials, Parts and Processes

The materials, parts, and processes used shall conform to approved specifications and be selected
to accomplish the designated performance requirements. The supplier shall be responsible for
selection of materials, parts and processes that provide reliable performance, with regard to the
interface and all possible operating environments. All materials and parts, except for the carbon
heatsink material, shall be maintainable by processes that are available from at least two
commercial sources.

The supplier may propose alternative specifications and standards for materials, parts and
processes. The alternative specifications and standards shall be made available for review by the
procuring activity. Specification deviation requests shall include substantiation data, such as test
data and in-service experience.

Materials

All parts of the assembly shall be made of corrosion resistant material or shall be suitably
protected against corrosion internally and externally during normal service life. Service experience
of similar designs is required to illustrate service life durability. The use of dissimilar metals in
contact with each other shall be avoided. When this is not practical, they shall be suitably protected
against galvanic corrosion. Dissimilar metals are defined in dissimilar metals standard (ref.:
Metals, Dissimilar) or the ASM metals handbook. Carbon composites shall be considered as
graphite for dissimilar metal purposes.

Metals
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3.3.1.11

331111

33.111.2

3.3.1.1.13

3.3.1.1.2

3.3.1.1.21

Aluminum

Aluminum Castings

Aluminum alloy castings shall conform to approved specification (ref.: Castings, Aluminum).
Permanent mold castings shall conform to approved specification (ref.: Casting, Permanent
Mold). The minimum ultimate tensile strength of the test specimens cut from castings, in
addition to referenced specification requirements and unless otherwise specified, shall be not
less than 50% of the values for separately cast test bars. The ultimate tensile strength of test
bars cut from critical areas of wheel castings shall be not less than 75% of the values for
separately cast test bars.

Aluminum Forgings
Aluminum alloy forgings shall conform to approved specification (ref.: Forging, Aluminum).

Cold Work Aluminum

Where practical, high strength aluminum parts should be saturation shot peened or otherwise
cold worked (i.c. roll burnishing or stress rolled) to introduce compressive stresses 10 improve
component fatigue life. Shot peen shall be performed in accordance with approved
specification (ref.: Shot Peen, Metals).

Steels
Aircraft quality steels shall be used as required.

Steel Selection
The following shall apply in the selection and processing of steels:

a. Free machining carbon steel shall not be used.

b. Consumable electrode vacuum melted steel shall be used for parts made from heat-treated
alloy steel with ultimate tensile strengths of 220 KSI and above. The variation in ultimate
tensile strength for the parts shall not exceed -0/+20 KSI. The use of steel heat-treated in
excess of 220 KSI shall be subject to specific approval of the procuring activity.

c. Steel forgings shall comply with approved specification (ref.: Forgings, Steel).

d. Preference shall be given, in the selection of carbon and low alloy steels, to compositions
having the least hardenability that shall ensure through hardening of the part concerned.

e. Steel parts shall be heat treated in accordance with approved specification (ref.: Heat
Treatment, Steel).

f. Composites shall be selected so that heat treatment to the required strength and service
temperatures shall preclude temper-embrittlement.

g Steels whose mechanical properties are developed by cold deformation shall be selected
5o that the recovery temperature shall be at least SO°F above the maximum operating
temperature.

h. Critical parts shall be designed and processed so as to result in no decarburization of
highly stressed areas. Elsewhere, decarburization shall be avoided or eliminated wherever
practical and, where not practical, shall be compensated by appropriate reductions in
design fatigue life strength. Parts heat-treated above 180 KSI strength shall require
procuring activity approval.

i. The mechanical drilling of holes in martensitic steels after hardening to strength levels of
180 KSI and above shall be avoided whenever practical. When drilling is performed on
high strength alloy steel parts heat treated to 180 KSI and above the final hole sizing shall
be performed in accordance with procedures approved by the procuring activity.

j.  Any necessary straightening of parts after heat treatment to strength levels of 180 KSI and
above shall be accomplished at the tempering temperature, +0/-S0°F, or the parts shall
receive a stress-relieving treatment at this temperature immediately after straightening.
Parts shall be inspected for cracks after straightening.

k. All high strength steel fittings heat treated to 220 KSI and above shall be saturation shot
peened in accordance with approved specification (ref.: Shot Peen, Metals).
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3.31.122

33113

3.3.1.1.31

3.3.1.1.32

3.3.1.1.3.3

3.3.1.2

3.3.1.3

3314

3.3.1.4.1

3.3.1.4.2

Corrosion Resistant Steels (CRES) Limitations
The following limitations shall apply in the selection and application of corrosion resistant
steels:

a. Unstabilized austenitic steels shall not be fusion welded.

b. Precipitation hardening semi-austenitic grades shall not be used in applications that
require extended exposure to temperatures in the 750°F — 900°F range.

c. Types 416,431 or 19-9DL stainless steel shall not be used.

d. Precipitation hardening stainless steels shall be aged at temperatures not less than 1000°F
in all applications. Exception is made for castings that may be aged at 935°F +/-15°F and
fasteners, which may be used in the H950 condition. Exception may also be made for
springs of 17-7 PH Cress with a CH 900 temper using a 900°F aging temperature.

Titanium

Titanium Forgings
Titanium forgings shall comply with approved specification (ref.: Forging, Titanium).

Titanium Sheet and Plate
Titanium sheet and plate shall comply with approved specification (ref.: Forging, Plate).

Titanium Alloys

Titanium and titanium base alloys may be used in applications where their use is justified in
terms of weight savings, improved performance, improved serviceability, and where adequacy
of manufacturing methods can be demonstrated. All applications shall use the annealed rather
than the solution treated or solution treated and aged material condition. All titanium-
machined parts shall be saturation shot peened in compliance with approved specification
(ref.: Shot Peen, Metals).

Composites

Structural carbon-carbon composites shall be used for brake heatsink friction material to
achieve maximum energy absorption per unit weight. When used, metals in contact with the
carbon material (graphite) shall be considered dissimilar metals. Metals prone to galvanic
attack in contact with graphite composite shall not be used. All carbon disks shall be traceable
by batch or lot number to the brake serial number level. The supplier shall develop material
consistency tests for procuring activity approval which shall be conducted on samples
extracted directly from the production process and submitted as required for the Acceptance
Tests. The material property tests established by the supplier shall be conducted on
qualification vintage material in order to define the baseline property values for quality control
of follow-on brake heatsinks. The supplier shall control sub-suppliers in the procedures,
maintaining the quality and performance of the manufactured product.

Non-Specification Material

For materials which no federal, military or industry specification exists, the supplier shall be
required to develop specifications covering technical requirements, test methods, and
acceptance criteria for review and acceptance by the procuring activity.

Restricted Material

Beryllium
Beryllium shall not be used in brake heatsink lining material. Beryllium-Copper bushings may
be used as a bushing material.

Magnesium
Magnesium and magnesium alloys shall not be used.
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3.3.143

Structural Application Castings

The use of castings for structural applications shall require procurement activity approval.
Castings shall be classified in accordance with approved specification (ref.: Castings,
Classification).

3.3.2 Parts

3.3.21

3322

3.3.23

3324

33.25

Standard Parts
Standard parts (MS, AN or JAN) may be considered in the supplier’s design if they are
suitable for the purpose.

Interchangsability
All parts having the same supplier’s part number shall be functionally and dimensionally
interchangeablie.

Bearings
The whee! bearings shall be of the tapered roller type conforming to approved specification
(ref.: Bearing, Tapered Roller).

Bolts

Bolts heat-treated to a minimum of 125 KSI for general structural applications shall conform
to approved specification (ref.: Bolt, Aircraft, 60 KSI — 125KSI). Bolts heat treated from 160
KSI to 180 KSI shall conform to approved specification (ref.: Bolt, Aircraft, 160 KSI - 180
KSI). Bolts heat-treated from 180 KSI - 200 KST shall conform to approved specification
(ref.: Bolt, Aircraft, 180 KSI - 200 KSI). High strength bolts of greater than 200 KSI ultimate
tensile may be used subject to the procuring activity approval. All wheel tie bolts 220 KSI and
higher shall be manufactured from Inconel and used with equivalent material nuts and washers
to prevent stress corrosion cracking failures. Corrosion resisting steel bolts in temperatures not
exceeding 1200°F shall conform to approved specification (ref.: Bolt, Aircraft, 1200°F). Steel
bolts smaller than 0.25 inch diameter shall not be used in any single-bolted structural
connection or any application where a failure would adversely affect safety of flight.
Aluminum alloy bolts, nuts, and screws may be used in nonstructural lightly stressed
aluminum alloy parts. Structural bolts that are loaded in tension shall be pre-stressed to a value
consistent with minimizing the effects of fatigue in the joint. The proper bolt-torque values
shall appear in the applicable maintenance document. Where it is necessary to usc a single
attachment bolt with the head down in an application where its loss would affect safety of
flight, the head of the bolt shall be lock-wired or retained in position independent of the
attaching nut. Cadmium plated steel bolts or nuts used with aluminum alloy parts shall be
insulated from the aluminum alloy washers beneath the bolt head and nut, except that
cadmium plated steel washers may be used for bolts loaded in tension.

Bushings

Bushings shall be provided for all bolts or pins subject to angular or other motions that would
tend to distort or enlarge the hole. Bushings shall be securely anchored (an interference fit
using shrink fit methods is preferred) to the member to preclude slippage or movement.
Bushings shall assume all wear or deformation at the joint and be readily replaceable. Peening
or staking to secure bushings from migration/rotation is prohibited. A bushing, however, with
a very close sliding fit may be used as a sliding spacer to take up accumulated width
tolerances. This may be done so that a fitting shall not be deformed due to torque with
attachment bolt, for example: When using a sliding bushing to clamp the inner race of a
bearing without deforming the basic fitting. In the event the inside diameter of a bushing is
distorted out of round during the press fit operation, the bushing shall be reamed to size after
installation. Reestablishment of the finish after reaming shall be required. Where the shoulders
of two bushings are in sliding contact, the shoulder of one of the bushings shall be hard
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3.326

3.3.26.1

33262

3327

3.3.28

3.3.29

chrome plated or otherwise treated to form a suitable bearing surface. All holes in the wheel
and brake assembly which are used for the purpose of a bolted joint or pin bearing journal
shall be designed to accept a bushing for repair that is (.060 inch) over the normal bushed hole
diameter, whether the original hole is bushed or not.

Fittings

General

Structural fittings shall be made from aluminum, steel or titanium alloys within the limitations
imposed per this specification or other applicable specifications. Connections of solid end
fittings to wheel and brake assembly using aluminum alloy rivets shall be suitable for possible
replacement of rivets by the next larger size. Steel rivets or bolts may be substituted for
aluminum alloy rivets subject to approval by the procuring activity. Abrupt changes in cross
section shall be avoided. The minimum fillet radius for structural parts shall be 0.110 inch.
Where justified by design, if not critical in fatigue, smaller radii may be used if verified by
analysis and test, subject to the procuring activity approval. This requirement also applies to
spot faces, counterbores, countersinks, and recesses.

Threads

In the case of structural fittings produced of steel that are heat-treated in excess of 125 KSI
and incorporate a threaded portion loading primarily in tension, the threads shall conform to
approved specification (ref.: Threads, Controlied Root Radius). The threads shall be rolled in
a single pass after heat treatment. Thread design in approved specification (ref.: Threads,
Controlled Root Radius) favors the male (i.e. bolt) thread to be the most fatigue critical. If the
design warrants a critical fatigue requirement on a female thread, the root radius requirements
shall be reversed for the male and female thread to improve the fatigue properties of the
female thread.

Packings, O-Rings and Gaskets
Scarf cut back-up rings shall not be used in wheel and brake assemblics. Packings, O-rings,
and gaskets shall conform to approved specification (ref.: Packing, Preformed).

Pins

The use of friction-retained pins without auxiliary means of retention, such as nuts and cotter
pins, is prohibited (¢.g. groove pins, taper pins, eic.). Peening, staking or safety wiring is not
acceptable for pin retention. Roll pins shall be prohibited. Rotating pins or bolts shall be hard
chrome plated in accordance with procedures note herein.

Washers

Washers used in internal wrenching or other similar high strength type bolts shall conform to
approved specification (ref.: Washer). Washers used with other structural fasteners shall
conform to approved specification (ref.: Washer, Structural Fastener). Lock washers and
metallic crush washers shall not be used.

3.3.3 Processes

3.3.3.1

Stress Corrosion Factors

Sustained or residual surface tensile stress and stress concentrations shall be minimized to
prevent premature failures caused by stress corrosion or hydrogen embrittlement. This
requirement applies to design, manufacturing method, assembly and installation techniques.
Practices such as the use of press or shrink fits, taper pins, clevis joints in which tightening of
the bolt imposes a bending load on the lugs, and straightening and assembly operations, that
result in sustained or residual surface tensile stresses shall be avoided. In cases where such
practices cannot be avoided, corrective practices such as stress relief heat treatments, optimum
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3.3.3.2

3.4

grain flow oricntation, shot peen or similar surface working shall be used to minimize the
hazard of stress corrosion or hydrogen embrittlement damage.

Fatigue Factors

Sustained or residual tensile stresses and stress concentrations shall be minimized to prevent
premature failures caused by repeated loads. This requirement applies to design, manufacture
method, assembly, and installation techniques. Consideration shall also be made for the
damaging effect of decarburization and certain coatings. Practices such as cold straightening,
cold forming, and the assembly of mismatched surfaces, that result in sustained or residual
surface tensile stresses shall be avoided. Corrective practices such as stress relief heat
treatment, optimum grain flow orientation, shimming, shot peen or similar surface working
shall be used to minimize premature fatigue failure, subject to approval by the procuring
activity. Surface roughness of elements subject to repeated stresses shall not be in excess of
125 rms as defined in approved specification (ref.: Surface Texture). Particular attention shall
be given to optimum heat treatment procedures, corrosion protection, and finish to minimize
corrosion damage that may be the site of premature fatigue failure.

Protective Treatment

Protective treatments shall conform to approved specifications and be selected to accomplish the
designated performance requirements. Protective treatments shall comply with approved
specification (ref.: Protective Surface Treatments). The supplier shall be responsible for protective
treatments that provide reliable performance, with regard to the interface and all possible operating
environments. All protective treatments shall be maintainable by processes that are available from
at least two commercial sources.

The supplier may propose alternative specifications and standards for protective treatments. The
alternative specifications and standards shall be made available for review by the procuring
activity. Approval requests shall include substantiation data, such as test data and in-service
experience.
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34.1

3411

3.41.2

3413

3414

3415

34.2

343

3.4.31

3432

3433

Painting

Painting - Heat Properties

To protect wheels, brakes, and tires from the detrimental effect of heat generated in or
transferred to the components, surface treatments authorized herein shall be used in such a
manner as to make maximum use of their heat-retarding, absorbing, and dissipating properties,
if applicable, regardless of color.

Painting - Oil
Paint need not be applied to parts that are constantly immersed in or covered with oil, nor
shall it be applied to surfaces where it would impair proper functioning.

Painting - Flanges

For demountable flange-type wheels, the portion of the hub on which the demountable flange
rests and the inner surfaces of the demountable flange shall be primed but shall not be painted.
Allowance for dry film lube is preferred in these areas over the primer to minimize fretting
and to aid in disassembly.

Painting — Color
The topcoat color for the wheel and brake shall be white, in compliance with approved
specification (ref.: Paint, Colors).

Painting — Aluminum

The exterior surface of anodized aluminum and aluminum alloy parts shall be protected with
one coat of primer followed by two coats of polyurcthane. Alternative treatment such as heat-
resistant aluminum paints, phosphate ester resistant epoxy paints, and others may be used
when authorized by the procuring activity.

Anodize

All aluminum and aluminum alloy parts shall be anodized in accordance with approved
specification (ref.: Anodize). If pistons are aluminum they shall be hard anodized per the same
specification to reduce galling if the seal is contained in the cylinder wall.

Plating

Unless other surface treatments are approved by the procuring activity, all steel parts shall be
plated. The parts that reach temperatures that are detrimental to plating need not be plated, but
other protective means for corrosion protection or other analysis shall be provided.

Chromium

Chromium plating shall comply with approved specification (ref.: Plating, Chromium). Plating
shall be applied directly on steel and at a rate not to exceed 0.0005 inch per hour. Parts heat
treated to 240 KSI and above shall be baked at 375°+25°F within 3 hours after plating for a
minimum of 23 hours. Chrome plated parts heat treated to 220 KSI and above shall be baked
at 375°+25°F for 3 hours after grinding.

Zinc
Zinc Plating shall be processed in compliance with approved specification (ref.: Plating, Zinc).
Zinc plating shall not be used on parts where the in-service temperature may exceed 600°F.

Cadmium
Cadmium plating shall be electrodeposited in compliance with approved specification (ref.:
Plating, Cadmium-electrodeposition), except steel parts heat treated to 220 KSI - 240 KSI
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3434

3.4.35

344

3.5

3.5.1

35.1.1

range, which shall be vacuum deposited in compliance with approved specification (ref.:
Plating, Cadmium, Vacuum Deposit). Steel parts that are heat treated to 220 KSI or above
shall receive a 375°+25°F bake. Any other process shall be subject to the procuring activity
approval. Cadmium plating shall not be used on parts where the in-service temperature may
exceed 450°F.

Tin

Tin plating in compliance with approved specification (ref.: Plating, Tin) shall be used in lieu
of cadmium plating where flaking may tend to contaminate equipment in contact with
hydraulic fluid or may be used where applicable.

Plating Exceptions

Plating on springs is not required. Corrosion resistant steel parts need not be plated unless
required for dissimilar metal interface or functional reasons. Parts shall be passivated in
compliance with approved specification (ref.: Passivation).

Protective Treatment Exceptions

Surface treatment of titanium and titanium alloys shall be as approved by the procuring activity
prior to use.

The backs of mechanicaily attached nameplates, instruction plates and designation plates shall be
primed. Upon installation, the rear of these plates shall be sealed. The faces of all plates shall be
covered with a urethane clear coat.

The production process shall protect critical parts, such as brake linings, brake disks or bearing
race surfaces, from contamination. Protection should include measures such as masking the bearing
and braking surfaces during the application of finish to the wheels and brakes.

Surface treatments shall be subject to the procuring activity approval prior to use.

Detail Design

The main whee! and brake assembly and auxiliary wheels shall be designed to accomplish the
performance requirements specified herein.

General

The configuration shall be compatible with the total aircraft performance, maintenance, and
operational environment. General design characteristics shall include the following:

a. Tolerate external loads and braking action that may be associated with proper performance
during brake application while the aircraft is steered through a turn.

b. Be designed for installation at all main landing gear axle positions.

¢. Be suitably formed to provide external contours as smooth and free from projections as
practical.

d. Be furnished without fairings or provisions for fairings.

e. Allow for wheel removal without removing the brake.

Configuration Management

Articles furnished in accordance with this specification shall be configured and produced
under a system of configuration management in accordance with approved specification (ref.:
Configuration Management). Configuration review meetings between the supplicr and the
procuring activity shall be held periodically.
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3.5.1.2

3.5.1.3

35.14

3.51.5

3516

3.5.1.7

3.5.1.8

3519

3.5.1.9.1

Safety
The wheel and brake assembly shall be designed 1o preclude the incorporation of features that
result in critical or catastrophic hazards as classified in approved specification (ref.: Safety).

Improper Assembly

Wheels and brakes shall be designed to preclude improper assembly and installation. Special
provisions shall be provided for installing wheel and brake assemblies without damaging
chrome plated axle journals and the area between the journals.

Wheel and Brake Clearance

Wheels and brakes shall be designed so that there is adequate clearance between the wheel
and brake under all conditions. The requirement shall include consideration of tolerance stack-
ups, free-play, axle and brake structure deflections, thermal expansion, etc.

Vibration and Shock

The wheel and brake assembly shall be capable of simultaneously withstanding the maximum
acceleration in the radial direction (landing) and in the rotational direction occurring during
aircraft operations without impairing the function of the wheel and brake assembly. The brake
shall perform satisfactorily in any aircraft environment during service. Brake induced
vibrations shall be stable and sufficiently damped to not cause damage to internal wheel or
brake parts, degrade braking performance or damage any other part of the aircraft structure or
systems.

Rework Allowance

Sufficient rework material shall be provided to allow rework and repair of base material in
historically troublesome areas such as bearing bores, wheel drive key/beam key attachment
locations, inflation valve, thermal release plug bosses, wheel tie bolt bosses and brake
attachment bushings, and etc.

Moisture Entrapment

The wheel and brake assembly shall be designed to prevent the entrapment of moisture in any
position from fully extended to fully retracted. This may be accomplished by effectively
sealing enclosed areas against the entrance of water or by providing adequate drainage. Cork
seal, dams, and metal end plugs machired to fit shall not be used.

Total Weight

The total weight of the wheel and brake assembly shall be a minimum consistent with good
design. The Supplier shall be responsible for maintaining and reporting wheel and brake
assembly weights before shipment. Total weight includes hydraulic fluid within the brake
piston housing. The maximum guaranteed wet weight for a combined wheel and brake
assembly shall not exceed 290 pounds.

Environmental

The equipment shall not suffer damage, deterioration or degradation of performance beyond
the limits of this specification when subjected to any environment or any natural combination
of environments specified herein and in approved specification (ref.: Test, Environmental).
The environmental requirements are design conditions and similarity and analysis may verify
some of the requirements.

Air Temperatures

The equipment shall be capable of meeting the requirements of this specification during and
after exposure to the following ambient air temperatures:

a. Storage: -80°F to +I85°F

b. Operating;: -65°F to +160°F from sea level to 15,000 feet
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35.1.93

3.5.1.94

35195

35.1.9.86

3.5.1.10

3.5.1.11

35.1.11

74
Altitude

The equipment shall be capable of meeting the requirements of this specification during and
after exposure to pressures encountered from sea level to the maximum operational altitude.

Humidity

The equipment, under both operating and non-operating conditions, shall be capable of
meeting the requirements of this specification during and after exposure to relative humidities
up to 100%. This includes conditions where condensation takes place in and on the
equipment.

Salt Atmosphere

The equipment, under both operating and non-operating conditions, shall be capable of
meeting the requirements of this specification during and after exposure to salt-sea atmosphere
as encountered in seaside service.

Fungus

The equipment, under both operating and non-operating conditions, shall be capable of
meeting the requirements of this specification during and after indefinite exposure to fungus
growth as encountered in tropical climates

Sand and Dust

The equipment, under both operating and non-operating conditions, shall be capable of
meeting the requirements of this specification during and after exposure to sand and dust
particles as encountered in desert areas.

Reliability

a. The reliability requirements of this performance specification shall be applicable under all
operating conditions. The mean cycles between failure (MCBF) of the wheel and brake
assembly shall be equal to or greater than 4400 cycles. A cycle is defined as one sortie.
One sortie typically includes one take-off and one full stop landing, including taxi to and
from the ramp. A failure is defined as the inability to meet the requirements of this
performance specification. Conditions requiring wheel and brake assembly maintenance
for correction of incipient failures observed during inspections, including tire replacement
and brake lining wear-out at or above brake life requirements are not considered to be
failures.

Maintainability

Quantitative Maintainability
The wheel and brake assembly shall be designed to meet the following quantitative
maintainability requirements:

a. Wheel Assembly on-aircraft — 2,000 MCBUM / 0.8 Hours MTTR
b. Wheel Assembly off-aircraft ~ 1.5 Hours MTTR
¢. Brake Assembly on-aircraft - 1,000 MCBUM / 0.6 Hours MTTR
d. Brake Assembly off-aircraft — 2.0 Hours MTTR

Where:
MCBUM = Mean Cycles Between Unscheduled Maintenance
MTTR = Mean Time to Repair

One cycle is defined as one take-off and one full stop landing, including taxi to and from the
ramp. Brake lining wear-out at or above brake life requirements and wheel removals for tire
maintenance shall be considered as scheduled maintenance.
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3.5.1.11.2 Qualitative Maintainability

351.12

3.5.1.13

3.5.1.131

The wheel and brake assembly/disassembly shall be designed and constructed to satisty the
following qualitative maintainability requirements:

a. The wheel and brake shall be designed such that Air Force personnel with skills
equivalent to commercial flight line personnel can perform all flight line maintenance
tasks. Support equipment, tools and test equipment required for repair and overhaul shall
be standard Air Force items to the maximum extent possible.

b. The design of repairable items and their components shall be such that the items may be
supported by replacement of interchangeable parts or subassemblies.

¢.  Modules or components that perform a common function shall be interchangeable to the
greatest extent possible, however if components are not structurally or functionally
interchangeable they shall not be physically interchangeable.

d.  Wheels shall be such that preflight, post-flight, and phase inspections can be
accomplished on aircraft by look-see methods requiring no disassembly.

e. The time/tire change counter shall be located so as to be directly readable without mirrors
or other devices, at any point of wheel rotation.

f.  Wheel halves shall be so balanced that no possible rotational index shall effect balance of
the complete wheel and bearings assembly beyond the requirements of this performance
specification or shall be so designed that assembly in proper index only can be made.

g Wheels shall carry suitable wording, warning against loosening of wheel tie bolts without
first releasing tire pressure. Lettering shall be highlighted in red to ensure high visibility.

h. Brake wear indicators shall be so located as to be readable without mirrors or other
devices. The indicators shall have go/no-go limits clearly identified.

i.  Brake assembly Line Replaceable Units (LRU's) shall be capable of pre-wheel

installation alignment with no, or minimum. aerospace ground equipment.

Bleeder valves and service tubing connections shall be readily accessible on-aircraft.

Brakes shall not require manual adjustment throughout their wear life. A method for

determining brake-running clearance without support equipment shall be provided.

Design shall provide for on-aircraft maintenance by technicians wearing arctic clothing.

m. Components shall be configured to minimize potential damage due to debris. heat,. tire
burst or tread separation, or normal operations and maintenance.

Ll

—

Auxiliary Features

The inclusion of any auxiliary feature in the wheel or brake design, such as a tire pressure
monitoring system, shall require a formal demonstration, and the procedure and results shall
be approved in writing by the procuring activity. The interface shall be defined in the
performance specification.

Identification of Product

Marking shall be performed in compliance with approved specification (ref.: Marking).
Additional markings not stated within the requirements shall be approved by the procuring
activity. The use of mechanically attached nameplates shall be avoided if possible in favor or
permanent marking or raised lettering on the component.

Wheel Marking

Integral lettering shall be required; nameplates shall not be used without substantiation of
overhaul durability and procurement activity approval. Wheels shall carry the following
information:

a. Size: 49 x 17 Radial/Bias
Supplier's name and part numbers on both components and assemblies.

¢. Serial number on both wheel halves, on demountable flange and wheel body or, in the
case of other designs, on similar major wheel parts.

d. Date of manufacture (month and vyear, i.e. Date of Manufacture - Jan 2003).

SIZE |CAGE COOE

D¥G NO.
A 98747 200210072

X
<

SCALE NONE l SHEET .,

Ji EF(MS WORD)



A4

3.5.1.13.2

35.1.13.3

35.1.13.4

3.5.1.135

e. All tie-bolt type wheels shall carry a warning note to require deflation of the tire before
loosening of the tie bolts. This note shall be highlighted in red after painting the wheel.

f.  Tie-bolt type wheels shall carry a suitable note to clearly describe the method of torque
values used in tightening the tie-bolts. The note shall read: Lubtork or Molytork (as
applicable) per T.O or Job Guide.

g Raised bosses in the wheel flange region shall be provided to dot peen overhaul
information.

Brake Marking
Automated dot peen or stamping is preferred. Integral lettering is acceptable. Brake piston
housings shall carry the following information:

Supplier’s name and part numbers on both components and assemblies.

Serial number

Date of manufacture (month and year, i.e. Date of Manufacture — Jan 2003).

Approved hydraulic fluid type

Caution note on carbon heatsink brakes, “Do not apply paints, cleaners or deicers to
carbon disks.”

f.  Provisions for 2-dimensional bar coding and maintenance date stamping shall be provided
in an easily readable location near part number, serial number and manufacture date.

o0 o

Location of Marking

Assembly Part numbers shall be located to be readable after installation of the part on the
aircraft. Subassembly and detail part numbers shall be located to be readable after assembly in
the complete unit whenever possible. Markings shall be located so that they shali not be
obliterated or effaced as a result of service usage or become illegible due to the application of
paint. Markings shall be as large as possible for the application area.

Part and Subassembly Marking
Each part and subassembly, except the following, shall be permanently marked with the
appropriate part or subassembly part numbers:

a. Those that are permanently assembled by welding, brazing, soldering or riveting shall
carry the subassembly part number.

b. Those that do not have suitable or sufficient surface for the part number.

c. Those upon which marking would impair the function or structural integrity.

Age Control, Packings and Gaskets

The wheel and brake assembly shall be supplied with suitable markings showing the date of
assembly or reassembly of the equipment in quarter-of-year and year; e.g., 3Q03 representing
the third quarter of 2003. Acceptable methods of marking shall be by decal or indelible ink
stamping. The age of the oldest packing and/or gasket, at the date of assembly or reassemble
of the unit shall not exceed 36 months.

3.5.2 Wheel Design

The design of wheels shall be of the demountable flange type or of the divided type to facilitate
changing the tire. Demountable flanges or divided wheels shall be designed so that a failure of the
joining bolts or retaining device results in a benign failure where tire pressure is rapidly released
eliminating the possibility of an explosive separation of a wheel half or flange. Wheels shall be
designed for compatibility with both radial and bias tires.

3.5.2.1

Rim Contours
The wheel rim contour shall conform to the rim contour standard for the particular tire listed
in the approved specification (ref.: Tires, Aircraft Pneumatic). In cases where standards do not
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35211

3.5.2.1.2

35213

3522

35.23

3524

exist, the rim contour shall conform to the specification control drawing or 1o the one
recommended by Tire and Rim Association. [t shall be the responsibility of the supplier to
ensure satisfactory tire dismountability of the designed rim contour on any tires already
approved for the application. The valve installation shall form a part of the wheel assembly. [t
shall use a standard core and cap and shall be conveniently usable with standard inflating and
gauging chucks. The inflation valve inlet into the tire shall be located as shown on the
applicable rim contour standard or the performance specification control drawing or as
recommended by the Tire and Rim Association standard.

Rim Surfaces

The surface of the wheel rim between bead seats shall be free from defects or casing
protrusions. Tire Bead Seat surfaces shall be smooth. No knurling or abrasion of surface shall
be allowed.

Rivets
Rivets shall not come in contact with the tire.

Smoothness of Surfaces
After surface treatment and prior to application of surface coatings, machined surfaces shall
not exceed the following surface finish in terms of Microinch rhr maximum:

a. (32) for Bead seat and radii prior to cold work, demountable flange lock ring grooves and
similar stress radii.

b.  (125) for Radii between flange faces and outside diameter of flanges; also recesses for
bearing cups.

c. (250) for Rim surface between bead seats.

In lieu of the surface finish specified, alternative-processing methods may be used in the areas
noted, subject to the approval of the procuring activity. Except as specified above, surfaces of
non-machined sections of the wheel, such as spokes, ribs, and rims between bead seats, shall
be of reasonably fine-grained appearance. Burrs and fins shall be removed by grinding.

Demountable Flange Wheels

The demountable flange shall be on the outboard side of the wheel. All demountable flanges
shall be locked to the wheel in a manner that shall prevent the removable flange and its
retaining device from leaving the wheel in case a flat-tire/bare-rim occurs while the wheel is
rolling. Design consideration shall be given to protection against corrosion and fretting. The
flange inside diameter shall be dry film lubricated.

Wheel Tie Bolt and Boss

Wheel tie bolts, where used, shall be of the through-type with nuts; no inserts shall be
permitted. Appropriate 12-point double hexagon or spline drive form bolts or equivalent shall
be used. Appropriate thread lubricant and torque values shall be specified with appropriate
substantiation. Torque values shail not appear on the wheel or brake physically and shall be
identified only in the applicable technical manual. Tie bolt bosses shall be raised. The wheel
tie bolts, nuts, and washers combination shall be as follows:

a. Tie Bolt —~ OEM selected, 220 KSI maximum (except Inconel)

b. Nut- OEM selected, 220 KSI equivalent

c. Washer - OEM selected to meet requirements herein.

Wheel Torque Takeout Devices

Beam drive keys shall be utilized in lieu of shell type keys due to corrosion and heat transfer
problems associated with shell keys. Wheel rims shall be designed to accommodate a beam
key-foot attachment through-hole with a bolt. washer and self-locking nut. The through-hole
and beam key boss shall be designed to accommodate bushing repair at overhaul. The beam
key-foot shall be machined to match the inside contour of the wheel. Torque take-out lugs at
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3.5.25

3526

3.5.2.6.1

35.26.2

3.5.2.6.3

3527

3.5.28

3.5.2.8.1

35.2.8.2

3.5.2.83

the beam key-foot interface shall not be utilized in wheel design; i.e. beam key-fool loads shall
be transferred through the key mounting bolt only. The beam key shall also have heatshield
retention provisions (slots) to house the heatshield and prevent wheel fretting. The key wear
faces shall be hard coated to prevent wear. HVOF hard coating in accordance with approved
specification (ref.: HVOF, Process) is preferred on key wear faces, using HVOF coatings in
accordance with (ref.: HYOF, WC-Co) or (ref.: HVOF, WC-Co-Cr).

Wheel Heat Shielding
Heat shielding shall be provided as required to minimize heat transfer between the brake heatsink
and the wheel. The following wheel heat shield design features shall be incorporated:

Segmented design to facilitate wheel maintenance and spare part storage.

Secure and undistorted wheel installation that prevents fretting of the wheel.

Materials and drains to improve durability in the event that a shield is immersed.
Stiffness/protection that minimizes damage from wheel/tire assemblies leaning against a pole
and bearing on the heat shield.

/o o

Wheel Bearings

Wheel Bearing Fit

Means shall be incorporated to avoid misassembly of wheel bearings. The wheel bearing bore
and seat shall be designed with a .060 inch repair allowance to accommodate a steel sleeve
repair.

Lubricant and Lubricant Retainers

Suitable retainers shall be provided to prevent lubricant from reaching the braking surface and to
prevent foreign material from entering the bearings. The retainers shall be removable to allow for
cleaning and lubrication of the bearings. Wheel bearings shall be sealed on a stationary surface.
Wheel bearing seals shall not be designed to rub on the stationary or permanent portion of the
brake housing or strut. Rubbing surface shall be on an individual part that is inexpensive to
replace so that any wear shall not cause condemnation of the brake or strut. Applicable
requirements shall be observed, (ref.: Lubrication, Military Equipment & Lubricant, Seiection
Guide). A suitable lubricant shall be specified.

Lubrication Fittings
Wheels shall not be fitted with pressure type lubrication fittings.

Wheel Mating Seals and Grooves
Seals and grooves shall conform to approved specification. (ref : Seal, Wheel Static). Seal
compounds conforming to approved specification (ref.: Rubber, Elastomer) shall be used.

Tire Valves

Wheel Valve and Boss

Tubeless tire valves shall conform to approved specification, (ref.: Valve, Filler). The valve boss
shall conform to approved specification, (ref.: Boss, Port). The valve seating/sealing surface shall
include a minimum .030 inch allowance 1o rework the valve boss face. Where possible, the wheel
valve and boss design shall comply with the current year Tire & Rim Association standards.

Valve Cores
Valve core assemblies shall be selected from Tire & Rim Association standards currently in use
with the military services.

Over-inflation Protection Devices

Over-inflation protection devices shall be provided, {ref.: Pressure Relief Devices). The valve
boss shall conform to approved specification, (ref.: Boss, Port). The device shall be designed to
release pressure at a rate faster than the maximum allowable inflation rate considering the
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35284

3.5.29

diameter of the inflation valve port. The over-inflation valve shall contain or deflect any objects
related 10 its release, such as a broken diaphragm or ice particle, away from a person who may be
servicing the tire at the time of release.

Braked Wheel Thermal Sensitive Pressure Release Devices (Fuse Plugs)

Thermal sensitive pressure release devices shall be used that are designed and qualified in
accordance with approved specification (ref.: Fuse Plug, Thermal). A minimum of three eutectic
fuse plugs shall be provided and located in the wheel tube-well area approximately equally
spaced about the wheel. Fuse plug ports shall be designed and located to allow rapid and
unobstructed release of tire pressure. The fuse plug bore shall be designed with a large bore
diameter with the rated temperature permanently marked on the face of the plug body. Fuses
shall be designed to protect aircraft design integrity at any wheel clocking position and at the
highest possible eutectic melt temperature, with no credit allowed for cooling breeze. Fuse plugs
shall release the tire pressure before a maximum allowable operating temperature is reached at
any location, including the wheel, brake. axle, and hydraulic fluid.

Static Balance

Wheel halves shall be statically balanced with asymmetrical or nonsymmetrical components
installed within 20 ounce-inches. Assembly of the two wheel halves of a split-type wheel
assembly in any possible relative position or assembly of halves of different wheels shall not
result in unbalance beyond the limit. Static balance operations for wheels may be omitted,
provided the supplier shows by an adequate sampling plan that the unbalance requirement is
never exceeded.

3.5.3 Brake Design

35.31

353.1.1

353.1.2

35313

35314

Brake Actuation

Brake Inlet and Bleeder Fittings

Brake inlet fittings, threads, and bosses shall conform to approved specification (ref.: Hydraulic
Systems (ACFT Type I & II)). Brake bleeder valves shall conform dimensionally to approved
specification (ref.: Valve-Hydraulic Bleeder) and installed in a boss, inlet fitting or attaching bolt
machined in accordance with approved specification (ref.: Boss, Port). A threaded steel insert
shall be provided for inlet bosses in nonferrous brake housings. All fittings shall be safety wired
or suitably locked. Self-sealing couplings. if required by the procurement specification, shall
conform to approved specification (ref.: Coupling Assembly, Hydraulic).

Brake Fluid Passageways
Hydraulic fluid passageway restrictions shall not be less than 0.070-inch diameter without

procurement activity approval.

Brake Seais and Glands

Piston cylinder design shall conform to approved specification, (ref.: Gland Design, Packing).
Seals and glands shalt be drawing controlled by the approved supplier. Special bullets and solid
back-up ring resizing tools to protect O-rings on installation and maintain back-up rings to
correct size and shape are required to prevent premature brake failures.

Piston Liners
Brake piston liners shall be included in the piston assembly and be designed to be replaceable. If
aluminum pistons or piston liners are used, the surfaces wiped by dynamic seals shall be
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3.5.3.1.5

353.16

3.5.3.1.6.1

353.1.6.2

3532

3533

3.5.3.3.1

3.5.3.3.2

3.5.34

3.5.34.1

anodized. The piston liner-to-piston housing thread shall be on the “wet” side of the static seal
to facilitate corrosion prevention.

Brake Piston Stops

Piston stops shall be provided to stop the piston from falling out and prevent leakage of
hydraulic fluid when overextended. The piston stops shall allow piston travel after a maximum
design gross weight rejected takeoff at the 100% worn brake condition with the maximum
hydraulic operating pressure applied. The stops shall be designed for 150% of the maximum
hydraulic operating pressure without the brake disks installed.

Brake Piston Adjusters

Brake Automatic Adjusters

Automatic adjusters shall be provided to compensate for brake lining wear. Friction adjusters
shall not be used. Brake assemblies shall be designed for the most practical protection of the
brake adjusters and shall be designed so they are integral with piston assemblies and the
adjusting mechanism (swage ball and tube) shall operate dry. The adjuster mechanism swage
tube shall be replaceable without requiring removal of the piston assembly. Hydraulic seals
and fluid shall be kept at a maximum distance from the brake heatsink.

Brake Running Clearance

The designed running clearance shall be maintained at all wear stages and operating
conditions of the brake. Running clearance shall be designed so that a dragging brake shall not
be possible with consideration for tolerance stack-ups, free-play. axle and brake structure
deflections, thermal expansion, etc. Running clearance shall also be designed to minimize
brake hydraulic response time.

Brake Wear Indication

The brake assembly shall have wear indicators visible when performing a walk around
inspection with readily identifiable "go-no go" limits without requiring measurement. Wear
pins shall require no adjustment or trimming (i.e. a spring loaded mechanism that
automatically seats to pressure plate and adjusts wear pin length is preferred).

Brake Housing

Brake Bolt Holes
Brakes shall be designed with .060 inch repair allowance so that bolt holes can be reworked
with replaceable bushings to correct for wear or corrosion of the base metal.

Brake Backup Structure
The brake backup structure shall be designed to promote even brake disk pressure and wear
radially across the friction surface.

Brake Heatsink

When the brake employs a structural carbon heatsink, the rotor lugs shall use clips or metallic
structure to protect against damage. Chamfered entry shall be used on wheel keys and/or clips
to facilitate alignment during wheel installation. Stator lugs shall be protected against wear
and oxidation damage by either clips or some treatment on the steel brake structure.

Heatsink Clips

Brake heatsink clips shall last the wear-out life of the heatsink. Clips shall be retained either
directly or indirectly with stainless steel. Monel rivets shall not be used in a carbon-carbon
heatsink. Flat head (tapered) solid rivets that might experience security problems in service
shall not be allowed for clip fastening.
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35343

35344

35345

35346

Heatsink Oxidation Protection

Exposed surfaces of a carbon-carbon heatsink shall be coated to protect against oxidation. The
coating shall be formulated to provide adequate protection and not have an effect on the
friction properties of the wear surfaces. The oxidation coating shall provide continuous
protection throughout the life of the heatsink at least as long as the wheel thermal fuses have
not released.

Heatsink Contamination Protection

The heatsink material shall be selected and designed with consideration for the fact that it shall
be exposed to levels of contamination in normal service including ice control materials, wash
chemicals, paint, hydraulic fluids, solvents, and etc. The heatsink shall deliver specified
performance when subjected to normal service contaminates. General wheel and brake design
shall protect the vulnerable areas of the heatsink from contaminants, including dirt and FOD.

Heatsink Stator Scribe

Stators shall include a scribe mark on the outside diameter in a specific location that is visible
when the brake is installed and the wheel is removed. Stators shall be clocked on installation
so that the scribe marks of all stators are in the same circumference location. The scribe mark
shall provide positive indication that the stator lugs are engaged properly. The scribe mark
shall be visible throughout the life of the heatsink.

Heatsink Refurbishment

The heatsink may be designed to take advantage of refurbishment methods such as 2-for-1 and
thick-thin disks. Refurbished heatsink qualification shall be approved by the procuring activity
before implementation.

Heatsink Temperature Probe

The supplier may propose an optional provision within the brake to fit an off-the-shelf
temperature probe that would allow for a future aircraft modification to add a brake
temperature monitor system. Provisions for a temperature probe shall have no adverse affect
on any other design or performance requirement and the temperature probe interface shall be
approved by the procuring activity.

3.6 Performance Requirements

3.6.1 Wheel Performance

3.6.1.1

36.1.11

36.1.1.2

3.6.1.1.3

Wheel Pressure Performance

Wheel Burst Performance
The wheel shall withstand without failure the minimum burst pressure specified in Table-3

{Wheel Performance Parameters) for a period of 3 seconds.

Wheel Over-Inflation Valve Performance
The over-inflation valve shall releases pressure faster than the maximum wheel inflation rate.

Wheel Static Pressure Retention Performance

When inflated to 1.5 times the rated inflation pressure specified in Table-3 (Wheel
Performance Parameters) the rate of leakage for the wheel and tire assembly shall not exceed 4
bubbles per second when completely immersed in water.
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36114

3.6.1.1.5

36.1.2

36.1.2.1

36.1.2.2

36.1.3

3.6.1.3.1

36.1.3.2

36.1.33

Wheel Pressure Ditfusion Performance

The wheel and tire assembly shall hold the inflation pressure for 24 hours with no greater
pressure drop than 5 psi. The tire shall be grown and stabilized in compliance with approved
specification (ref.: Tires, Aircraft Pneumatic) before the 24 hour period.

Wheel Dynamic Pressure Retention Performance

The wheel and tire assembly shall be capable of rolling for a distance of at least 25 miles at the
wheel rated load without dropping tire inflation pressure by more than 5% or 5 psi, whichever is
less. The tire shall be grown and stabilized in compliance with approved specification (ref.:
Tires. Aircraft Pneumatic) before the 25 mile roll.

Wheel Static Performance

Whee! Yield Combined Load Performance

The wheel assembly. including bearing assemblies, shall support the components of the yield-
combined load specified in Table — 3 (Wheel Performance Parameters) for a minimum of 10
seconds, applied at any position about the wheel circumference with side loads applied in either
the inboard or outboard direction. There shall be no yielding of the wheel that would result in
loose bearing cups, air leakage through the wheel or past the wheel seal, or interference in any
critical clearance areas. The main wheel shall be tested with the brake installed and it shall be
determined that no interference exists. Repeated loading at one position shall not cause
permanent set increments of increasing magnitude.

Wheel Ultimate Combined Load Performance

The wheel assembly shall support the uitimate combined load specified in Table — 3 (Wheel
Performance Parameters) for a minimum of 10 seconds after which there shall be no cracks in
any area.

Wheel Dynamic Performance

Wheel Roll Performance

The roll life of the wheel, without replacement of assembly parts, shall be 25,000 miles as shown
in Table — 4 (Whee! Roll Spectrum) and shall not result in cracks or other evidence of failure.
The roll life shall account for brake and tire induced thermal conditioning experienced in service.

Wheel Roll to Failure Performance
When the wheel fails as a result of fatigue it shall fail in a benign non-explosive mode.

Wheel! Roll on Rim Performance

The wheel assembly shall be capable of rolling without a tire for a distance of 15.000 feetat a
minimum speed of 10 miles per hour while at the full rated static load. The supplier shall account
for axle deflection. The wheel shall roll the distance without fracturing 10 the extent that the
wheel can no longer roll at the required load. No part of the wheel shall depart the assembly prior
to failure.

3.6.2 Brake Performance

Unless stated specifically, performance requirements apply to brakes at any wear state. from brand
new to fully worn.

36.21

Brake Torque and Energy Performance

The average brake friction coefficient shall be repeatable within +/-15% for a specific stopping
condition at brake energies equivalent to service energy and up to brake energies equivalent to
overload energy. Above overload energies the requirement is repeatable within +/-10%.
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36.21.1

36.2.1.2

36213

36214

36.215

36216

36.2.1.7

36218

36218

36.2.2

Brake Static Torque Performance

At maximum hydraulic operating pressure, the brake shall generate static torque at least
equivalent to the value specified in Table - 5 (Brake Performance Parameters) while subjected
to any reasonable operating condition, including cold or hot brakes and dry or humid
conditions.

Brake Torque Sensitivity Performance

The brake shall not produce an average or instantaneous torque index higher than 35, between
stack closure pressure plus 25 psig and full pressure. Torque index shall be defined as the ratio
of brake torque (ft-Ibs) divided by the effective piston pressure (psi). Effective piston pressure
shall be defined as the applied hydraulic pressure minus the pressure required for the pistons
to extend and initiate torque response. Torque index may be further limited by peak torque
performance requirements.

Brake Peak Dynamic Torque Performance

The brake shall not produce a peak dynamic torque during any braking condition that exceeds
the value specified in Table — 5 (Brake Performance Parameters). Any braking condition
includes but is not limited to all possible conditions such as loaded and unioaded wheel, hot
and cold brakes, heatsink wear state, metered pressure, pressure ramp rate, etc.

Brake Normal and Overload Performance

The brake shall produce normal and overload energy performance in compliance with the
requirements specified in Table - 5 (Brake Performance Parameters). The brake shall be
capable of completing a series of at least 100 normal stops and 5 overload stops, including 1
overload stop at twice the rated load of the wheel, without failure or replacement of parts,
Free-rolling drag requirements shall be maintained throughout the series. The brake shall be
capable of completing the series without the aid of cooling fans during braking conditions.

Brake RTO Performance

The brake shall produce RTO performance in compliance with the performance requirements
specified in Table — 5 (Brake Performance Parameters). The brake shall not initiate any fire
that exceeds the height of the tire within § minutes of the RTO.

Brake Rolling Drag Performance

The brake shall not produce torque exceeding the brake rolling drag value specified in Table-5
(Brake Performance Parameters) at any wear state, from brand-new to fully-worn and while
hydraulically pressurized to a minimum 130 psig.

Retraction Braking Performance

A free spinning wheel, tire and brake (rotational parts) shall smoothly decelerate to a stop
without exceeding peak dynamic torque requirements when subjected to 500 psig target
pressure applied at a ramp rate of 500 psi per second. Rotation shall be stopped within 6.5
seconds of initial brake application with an initial speed of 200 mph.

Brake Torque Response Performance
Brake torque shall not lag hydraulic pressure cycling of 15004500 psig at 15 Hz by more than
15 degrees of phase angle lag.

Brake Torque Performance (Wet Brake)
The torque performance and structural integrity of the brake shall not be permanently
degraded after prolonged exposure to water or humidity.

Brake Thermal Performance
Brake operation shall not result in temperatures exceeding the following limits prior to wheel
thermal fuse release:
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3.6.23

3624

36.2.4.1

36242

36243

3.6.2.4.3.1

3.6.24.3.2

36244

3.6.24.4.1

36.2.442

3.6.245

3.6.2.5

a. Wheel — 400°F

b. Brake Piston Housing — 400°F
c.  Axle - 400°F

d. Hydraulic Fluid - 325°F

Brake Stability Performance

The brake shall be dynamically stable in all operating conditions. Sustained vibration modes
shall not exceed 10g’s amplitude at or below 1000 Hz and no more than 25g’s between 1000 and
2000 Hz. Transient vibrations with duration less than 0.5 seconds shall not exceed twice the
amplitude allowed for sustained vibrations.

Brake Hydraulic Performance

Brake Piston Housing Endurance Performance
The brake assembly shall withstand 105,000 cycles of maximum hydraulic operating pressurc
without fatigue failure, malfunction or leakage.

Brake Piston Return Pressure Performance

Brake pistons shall extend and apply clamping force when 230425 psig hydraulic pressure is
applied. Hysteresis between release and re-application of brake pressure shall be limited to 40
psig. The brake pistons shall fully retract when hydraulic pressure is 90 psig or below, When the
pistons are retracted all rotors shall freely rotate and piston to pressure plate running clearance
shall be restored.

Brake Piston Housing Extreme Temperature Performance

Brake Piston Housing Aging and Heat Performance
The brake shall remain operational and not exceed allowable static and dynamic leakage rates
while being heat soaked at 250+35°F for period of at least 168 hours.

Brake Piston Housing Cold Performance

The brake, having been previously aged and heated, shall remain operational and not exceed
allowable static and dynamic leakage rates while being cold soaked at -65°F for a period of at
least 72 hours. Under cold soak conditions the brake pistons shall retract fully and maintain
allowable running clearance

Brake Leakage Performance

Brake Piston Housing Static Leakage Performance

The brake shall not experience measurable leakage (less than one drop) or permanent set during
or after being subjected to hydraulic pressure equivalent to 150% of the maximum hydraulic
operating pressure for a minimum time of 5 minutes.

Brake Piston Housing Dynamic Leakage Performance

Leakage at static seals shall not exceed a trace. Leakage at moving seals shall not exceed one
drop of fluid per each 3 inches of peripheral seal length when the brake is subjected to 25 cycles
of maximum hydraulic operating pressure.

Brake Static Pressure Performance

The brake shall be capable of being pressurized at 200% of maximum hydraulic operating
pressure for a minimum time of 5 minutes with no evidence of leakage or failure.

Brake Structure Performance

SIZE |CAGE COOE DWG NO. REV
98747 200210072 A
AE ONE I |SHEET 31

4k EF(MS WORD)




¥

3.6.2.5.1 Static Structural Torque Performance

The wheel and brake shall be capable of sustaining the minimum structural torque. specified in
Table - 5 (Brake Performance Parameters) for a minimum of 3 seconds without failure of
assemblies or components.

36.25.2 Brake Piston Stop Pressure Performance

3626

With the heatsink removed the brake shall be capable of pressurization to 150% of maximum
hydraulic operating pressure for a minimum of 5 minutes without failure or allowing hydraulic
fluid leakage.

Brake Serviceability Performance

3.6.2.6.1 Brake Service Cycle Performance

The average on-aircraft heatsink wear life shall be 1000 sorties per overhaul.

3.6.2.6.2 Brake Parking Performance

The brake shall not fail, including meeting performance requirements for leakage, brake rolling
drag, and running clearance, after holding maximum hydraulic operating pressure for at least one
hour following a simulated normal energy landing stop and simulated taxi-in.

3.6.2.6.3 Maintainability Performance

Compliance with wheel and brake maintainability design requirements shall be demonstrated.

3.6.2.6.4 Field Service Performance

4.1

411

The wheel and brake shall be required to meet performance requirements on-aircraft. The
supplier shall be responsible for simulating aircraft conditions in the qualification laboratory.
Laboratory qualification is an abbreviated attempt to demonstrate compliance with on-aircraft
performance requirements. The supplier shall be responsible for maintaining qualification
vintage performance on all delivered production articles.

QUALITY ASSURANCE PROVISIONS

Responsibility for Inspection

The supplier shall be responsible for the performance of all inspection requirements (¢xaminations
and tests) as specified in the performance specification. The supplier shall seek procurement activity
approval for any test facility not owned and operated by the supplier that may be used to fulfill the
inspection requirements of the performance specification.

Responsibility for Compliance

The inspection set forth in the performance specification shall become a part of the supplier’s overall
quality program. The absence of any inspection requirements in the performance specification shall
not relieve the supplier of the responsibility for ensuring that all products or supplies submitted to the
Government for acceptance comply with all requirements of the contract. Sampling inspection, as
part of manufacturing operations, is an acceptable practice to ascertain conformance to requirements:
however, this shall not authorize submission of known defective material, either indicated or actual,
nor does it commit the Government to accept defective material.

The supplier shall submit with the proposal a Quality Control (QC) program plan established 1o
maintain the same heatsink material consistency used to qualify the wheel and brake. The QC plan
shall include the use of qualification data to baseline the full-scale performance of the heatsink and
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4.2

4.3

4.3.1

43.2

the establishment of control limits within specification limits. Any deviations from the QC
program, manufacturing process or control limits shall be reported to the procurement activity
before the carbon material is accepted by the Government.

Classification of Inspections

Wheels and brakes covered by the performance specification shall be subjected to the following
performance tests:

a. Qualification Testing

b. Acceptance Testing

General Qualification Test Requirements

Scope of Qualification Testing

A qualification test program shall include all inspections, tests, and analysis specified in the
performance spexification. If during the course of qualification testing, corrective action is
required, the supplier and procuring activity shall re-evaluate the previously approved test dala,
test plans, and reports to ensure their continued validity. The corrective action, extent of required
retest and test plan revisions shall be subject to approval of the procuring activity.

Qualification testing may focus on components of the wheel or the brake; however, no detailed
part, sub-assembly, wheel assembly, or brake assembly, shall be qualified individually. Final
qualification approval, determined only by the procuring activity, shall be awarded only to a wheel
and associated brake assembly.

Qualification Test Samples

The qualification test samples shall be production configuration. All details and assemblies shall
be prepared with production processes. Any planned deviations to the production configuration or
processes that may be necessary to produce qualification test articles shall be noted at the time of
Critical Design Review (CDR). All qualification tests shall include a statement of conformity to the
production design and process.

Friction materials shall be manufactured using production processes and equipment without
exception. The locations within the furnace of all qualification disks shall be documented
throughout the manufacturing process.

Test wheel and brake assemblies shall be equipped with necessary inlet fittings and adapters, and
with chromel-alume! thermocouple leads for measuring temperatures of critical portions of the
wheel and brake.

The supplier shall keep qualification test samples intact until qualification test approval has been
granted by the procuring activity. Disposition of the test samples shall be provided with
qualification test report approval.

One complete qualification vintage wheel and brake assembly and one additional spare heatsink
shall be quarantined for future research and quality control baseline purposes. The quarantined
article serial numbers shall be recorded in the qualification report. Disposition of quarantined
articles shall require procurement activity authorization.
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4.3.3 Qualification Test Plan

The supplier shall prepare and submit a test plan document at CDR for procurement activity
review and approval, and shall update the plan on a routine basis. The test plan document shall
include the following:

a. A complete and detailed listing of all test procedures and the sequence in which each test shall
occur.

b. A complete description of the data to be recorded, a description of the recording equipment,
and a sample of similar test data previously recorded on a similar test. The description shall
include data sampling rates and data conditioning plans.

c. A description of the equipment to be used in the test and how this equipment shall be
assembled for testing.

d. A Quality Program Plan.

e. A qualification scheduie

4 3.4 Qualification Test Attendance

The option of witnessing all or part of qualification testing shall be extended to the procuring
activity engineering personnel. Updates to the qualification schedule shall ensure that two weeks of
advance notice is furnished to the procuring activity prior to the start of any qualification test.

4.3.5 Qualification Safety of Flight Tests

Qualification testing shall objectively be complete and approved before wheel and brake
equipment is released for flight test. The following minimum level of successful testing shall be
completed before the wheel or brake equipment or the wheel-brake assembly is considered safe to
release for flight test:

a. Wheels:
1. Al static load tests
2. Burst test

3. 30% of required roll test

b. Brakes:
1. 100 % of structural torque test
2. 100% of static and dynamic torque tests
3. 100% of thermal tests
4. 100% of leakage tests
5. 100% of required analysis
6. 60% of endurance test

4.3.6 Qualification Procedures and Data

4.3.6.1 Qualification Procedures

During qualification testing the following procedures apply unless stated otherwise in the
individual test description of this performance specification:

a. Cooling air during a test condition shall not be allowed. The supplier shall indicate in the
qualification test procedures when cooling air between conditions is planned.
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4.3.6.2

b. The roll direction of the brake shall be maintained throughout the life of the heatsink.
including when it may be moved 1o another test station. If the heatsink stack is removed it
shall be replaced with all disks in the same location and orientation.

¢. During any testing where brake frame deflections are critical, such as structural and
dynamic testing, the brake shall be oriented so that the load path and deflections simulate
the aircraft application.

d. Any unusual event, such as vibration, fires and component failures shall be documented
and reported within 1 working day, even if the event is not included in the success criteria
of the test that it occurred.

e. Qualification test failures shall be documented and reported within one working day of
the event. Qualification failures shall be documented in a database that tracks the event
and the corrective action and the status of the corrective action. The corrective action plan
shall be approved by the procurement activity. The corrective action plan shall track the
impact on the configuration, the test repeat. and the repeat of other completed tests
affected by the configuration change.

f.  Supplier requests for deviations to the requirements of this procurement specification
shall be documented in a database that tracks the request and all supporting data for the
deviation. Deviations shall be approved or rejected by the procurement activity. The
database shall track the status of all deviation requests and it shall be submitted as an
appendix to the qualification test report.

g Qualification shall take place in a laboratory ambient conditions that comply with
approved specification (Ref.: Test, Environmental).

h. Tire pressures shall be adjusted as necessary to compensate for dynamometer roadwheel
curvature.

i.  The wheel and brake shall be qualified for use with both bias and radial type tires.
Qualification tests shall use the most critical tire type, bias or radial. Wheel tests shall use
the tire type that will introduce loads and/or pressure that would induce the most severe
stresses in the wheel. Wheel roll testing shall be performed on both tire types. Brake tests
shall use the tire type that is most critical for brake performance and/or energy absorption.
The approved qualification test plan shall identify the tire type that will be used for each
applicable qualification test.

Qualification Data
During qualification at least the following data shall be recorded in the qualification test
report:

a. Weight and serial number for the wheel, brake, and tire used including test pressure.
. Flywheel diameter, inertia equivalent, speeds and kinetic energies.
c. The test facility shall obtain time temperature relationships as applicable for the following
components and present the data in the qualification test report:

Hydraulic fluid closest to heatsink

Wheel fuse plugs

Tubewell clocked to worst case location

Bead ledge clocked to worst case location

Heatsink disks, as near as possible to the friction radius.
Torque Tube under heatsink center

Axle at hottest location

Other critical components
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Temperature recordings shall continue until peak temperature, unless cooling profiles are
required. The supplier may propose deviations to the thermal data recording time at CDR.

d. Wheel load.
Brake hydraulic pressure (or force) for each stop.

°®

f.  Average dynamic torque for each stop. Instantaneous data shall be reported on a sample
basis. Instantaneous data for all stops shall be archived and made available upon request.

g Average friction coefficient (Mu) for each stop. Instantaneous data shali be reported on a
sample basis. Instantaneous data for all stops shall be archived and made available upon

request.

h. Average torque index for each stop. Instantaneous data shall be reported on a sample
basis. Instantaneous data for all stops shall be archived and made available upon request.

i.  Stopping time and distance for each stop.

j.  Tangential force at the circumference of the tire required to rotate the wheel with brake
pressure released to stated backpressure after completion of every fifth stop.
k. Time required for wheel, brake, and tire assembly, landed against the flywheel, to stop the

flywheel.

1. Brake piston running clearance prior to and after the test.

m. The thickness and weight of each disk prior to and after the test.
n. Time after stop to fuse plug release or partial release and energy level of stop (if

applicable).

0. Ability of the tire and wheel assembly to retain nitrogen under braking conditions.
p. Hardness and conductivity measurements shall be taken at critical wheel and brake

structural locations.

q. Photographs of each heatsink disk wear surface prior to and after the test. Photographic
resolution shall be high enough to characterize the surface texture of each wear surface.
Additional photographs shall be included with 1:1 resolution to document and surface
irregularities, such as grooving, plucking, pitting, cracking, etc.

r. Video with audio recordings of each test shall be provided in digital format recorded on
compact disk. Audio recording fidelity shall be high enough to capture the full range of

humanly audible brake noise.

s. Digital (tab deliminated) ASCII data files shall be archived and made available for each
test. Sample rates shall be adjusted as nccessary to rates sufficient to analyze brake

vibrations.

4.3.7 Qualification Test Report

A Qualification test report shall be prepared for approval by the procuring activity approval. An
interim progress report shall be published covering safety of flight tests and any other testing
deemed necessary by the procuring activity. Regardless of any inherent virtue exhibited by the test
results themselves, the first article test requirements shall not be satisfied until the procuring
activity has approved the supplier’s final qualification report. Any further production of equipment
prior to such approval is undertaken at the supplier’s own risk. The interim and final qualification
report shall include the following for each test required by the procurcment specification:

a.
b.

c.
d.
€.

A statement of requirements.

A description of the test setup, instrumentation, and parameters. The description shall include

certification of the test article configuration.

Complete coverage of all deviations, exceptions, failures, special approvals, and related items.

A statement of the test results.

Test data supporting the results. Data shall include both summary data and unfiltered data to
permit evaluation. At the request of the procurement activity, the supplier shall make data
available digitally. It is the responsibility of the supplier to provide and store test data to the
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satisfaction of the procurement activity. Lost or incomplete test data shall constitute test
failure, and retest shall be accomplished at supplier expense.

Test technician instructions and comments.

d. Certification of the accuracy of the recording instruments.

e

4.3.8 Special Test Requirements

The inclusion of any auxiliary feature in the wheel or brake design, such as a tire pressure control
system or a brake temperature monitoring system shall require a formal demonstration and the
procedure and results shall be approved in writing by the procuring activity

4.4 Wheel Qualification Testing

4.4.1 Wheel Pressure Test

4411 Wheel Burst Test
The burst test load shall be applied to the wheel by means of hydrostatic pressure in the tire.
Over-inflation valves may be removed or isolated for the burst test. The wheel shall be tested
to the minimum burst pressure specified in Table-3 (Wheel Performance Parameters) for a
period of 3 seconds, demonstrating compliance with the performance requirement.

4412 Wheel Over-Intlation Valve Test
The wheel and tire assembly shall be over-inflated until the over-inflation valve releases
pressure. Inflation shall be at the maximum rate allowed by the valve stem and shall continue
after the over-inflation valve releases until it is demonstrated that the valve releases pressure
faster than inflation. Recotd the pressure at valve release and the rate of deflation. Document
the size, weight and trajectory of debris ejected from the valve.

4413 Wheal Static Pressure Retention Test
The tire and wheel assembly shall be inflated to a pressure of 150% of the rated inflation
pressure specified in Table-3 (Wheel Performance Parameters) and completely immersed in
water. The rate of leakage as evidenced by bubbles shall be recorded to demonstrate an
acceptable leakage rate.

4414 Wheel Pressure Diffusion Test
The wheel and tire assembly shall be subjected to pretest conditioning to ensure that the tire
has grown and then stabilized at rated inflation pressure in compliance with approved
specification (ref.: Tires, Aircraft Pneumatic). Record tire pressure and temperature at the
beginning and end of a 24-hour period to demonstrate that the inflation pressure loss has not
exceeded the requirement.

4415 Whee! Dynamic Pressure Retention Test
The wheel and tire assembly shall be subjected to pretest conditioning to ensure that the tire
has grown and then stabilized at rated inflation pressure in compliance with approved
specification (ref.: Tires, Aircraft Pneumatic). Record tire pressure and temperature at the
beginning and end of a 25 mile roll performed at the rated load of the wheel. Mileage
accumulated during this test may be used in computing to total mileage in the roll test.

4.4.2 Wheel Static Test

Combined wheel loads shall be applied through a tire that is inflated to rated inflation pressure.
Either nitrogen or water inflation may be used. If the tire is filled with water, the water shall be
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4.4.2.1

4422

443

4431

bled off during loading to approximate the same tire deflection that would result if nitrogen
inflation were used, and the inflation pressure shall not exceed the pressure at maximum tire
deflection. Yield loads shall be applied in both inboard and outboard directions on the same wheel
and at the ground angle and magnitude. The whee? and tire assembly shall be mounted on an axle
passing through the hub. The tire shall be loaded directly against a flat, nondeflecting surface. The
loads shall be applied simultaneously, either continuously or in increments of approximately 10%
of the specified values. Readings shall be taken at suitable points on the wheel to indicate
deflections and permanent sets. The required combined load tests are specified below.

If, at any point of loading during the test, it is shown that the tire will not successfully maintain
pressure, or if bottoming of the tire on the non-deflecting surface occurs, the tire pressure may be
increased. If bottoming of the tire continues to occur with this increased pressure, a loading block
that fits between the rim flanges and simulates the load transfer of the inflated tire may be used.
The arc of wheel supported by the loading block must be no greater than 60 degrees.

Yield Combined Load Test

The wheel shall support the components of the yield combined load specified in Table -3
(Wheel Performance Parameters), applied consecutively at 90°, 180°, and 270°, followed by
two more load applications at the 0° position. Each load application shall be sustained for a
minimum of 10 seconds. The 0° position shall be the most critical load contact point, which
shall normally include the valve hole. The 90° increments may be altered when structural
conditions dictate. The successive loading at the 0° position shall not cause permanent set
increments of increasing magnitude. There shall be no yiclding of the wheel resulting in loose
bearing cups, nitrogen leakage through the wheel or past the wheel seal, or interference in any
critical clearance areas. The wheel shall be tested with the brake installed, and it shall be
determined that no interference exists. The bearing cups, cones, and rollers shall be used for
this test.

Ultimate Combined Load Test

The ultimate combined load specified in Table — 3 (Wheel Performance Parameters) shall be
applied at the 0° position of the same wheel on which the respective yield combined load tests
were performed. The ultimate load shall be sustained for a minimum of 10 seconds after which
there shall be no cracks in any area. The wheel shall be loaded in the most critical direction.
The bearing cones may be replaced with conical bushings, but the cups shall be used.

Wheel Dynamic Test

Wheel Roli Test

The roll test shall consist of a continuous 25,000 mile roll of the wheel assembly against a
rotating flywheel to complete the roll test spectrum of Table — 4 (Wheel Roll Spectrum). The
supplier may propose for procurement activity approval to accelerate the roll test to a
minimum roll distance of 5,000 miles by use of an appropriate K-factor selected to generate
damages cquivalent to 25,000 miles of service life. The wheel shall complete the roll test
demonstrating compliance with the performance requirement.

4.4.3.1.1 Roll Test Criteria

Roll tests shall be performed with qualified tires approved by the procuring activity for aircraft
usage. The wheel shall be mounted on its axle and positioned against a flat non-deflecting
surface or flywheel. The wheel shall have the same angular orientation to the non-deflecting
surface that it will have to a flat runway when it is mounted on an airplane and is under the
wheel rated static load. During the roll test, the tire pressure shail not be less than 114% of the
wheel rated inflation pressure. For side load conditions, the wheel shall be yawed to the angle
that produces the appropriate side load component. Tires may be replaced as required, but
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4.4.3.1.2

44313

4432

4433

replacement of wheel assembly parts shall not be allowed. Cooling air shall be allowed during
roll testing for the purpose of extending tire life.

Thermal Conditioning

Prior to roll testing, all wheel and brake assemblies using shot peen, roll burnishing or other
cold-working processes shall have been subjected to thermal conditioning equivalent to the
cumulative temperature-time history resulting from brake heat dissipation experienced during
normal and overload brake testing, as required in this specification. Thermal conditioning may
be accomplished by performing normal and overload brake testing, by simulation of the
thermal distribution in the wheel using a simulated brake heat sink to produce the same
temperatures encountered during testing or by a suitable oven heat soak.

Stress Measurement

Prior to or during the roll testing, the stresses in the bead seat or other critical areas affected
by the tire shall be measured on the roll test wheel or a separate wheel for each loading
condition and for each test inflation pressure that is used.

Wheel Roll to Failure Test

After completion of the minimum roll requirement, the roll test conditions of Table - 4
(Whee! Roll Spectrum) shall be repeated until wheel faiture occurs. Wheel failure shall
demonstrate compliance with performance requirements. Tie bolt or bearing failure during this
test shall not be construed as wheel failure.

With approval of the procuring activity, the roll to failure portion of this test may be
concluded prior to failure provided that four times the required roll test distance has been
obtained on the test wheel. The supplier shall submit analysis to substantiate benign wheel
failure along with any request to conclude the test prior to failure. The test report shall be
amended to include extended roll data.

Wheel Roll on Rim Test

The wheel assembly, without a tire, shall be rolled without failure at a speed no less than 10
mph at the wheel rated static load for a distance of 15,000 feet to demonstrate compliance
with the requirement. The axle angular orientation with the load surface shall represent that of
the airplane axle to the runway under the rated static load

4.5 Brake Qualification Testing

4.5.1 Brake Torque and Energy Test

451.1

Brake Static Torque Test

The supplier shall conduct an approved static torque series that determines peak static torque
across the range of normal operating temperatures and hydraulic operating pressures.,
including maximum hydraulic operating pressure. For each stalic torque condition, record
actual peak torque, hydraulic pressure, all heatsink disk temperatures, ambient temperature
and relative humidity. The approved complete static torque series shall be completed at
intervals as specified in Table - 7 (Service Cycle Sequence). Where necessary it is acceptable
to conduct a service energy single-stop in order o heat the brake for hot-brake static torque
testing. At the midpoint of the service cycle test sequence the static torque series shall be
expanded to included the following wet-brake procedure:

a. Complete the static torque series.
b. Place the brake in a humidity chamber at 100% humidity and 100F for 24 hours.
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4513

45.1.4

¢.  Repeat the cold-brake portion of the static torque series within 2 hours of removal from
the humidity chamber.

d.  Conduct a series of 15-mph taxi stops until the bulk heatsink temperature reaches 300F
then cool the brake to <150F. Record temperatures and number of taxi stops.

€. Repeat the cold-brake portion of the static torque series.

f.  Continue with the dynamic torque test.

At maximum hydraulic operating pressure the brake shall demonstrate compliance with the
static torque requirements of this specification.

Brake Torque Sensitivity Test

A new and a worn brake shall be subjected to test conditions that survey torque sensitivity by
recording peak torque index across a wide range of operating conditions, simulating taxi and
high speed braking. Braking shall be limited to (2) second snubs at each condition. The
dynamometer inertia shall be set equivalent to that used for the partially worn RTO in order to
minimize speed changes during each test condition. Test conditions shall include all
combinations of the following conditions:

a. Target Pressures (psi) = 300, 400, 700, 1000

b. Pressure Ramp Rate (psi/sec) = 500, 800, 1100

c. Target Initial Temperature (°F) = 100, 300, 800

d. Velocity at rotors tight (mph) = 12, 23, 70, 104

For each test condition average and instantancous torque index values shall be recorded along
with associated test parameters. Instantaneous torque index shall be reported at peak torque
for each snub. Average torque index and instantaneous peak torque index data shall be
reported in tabular format and plotted to demonstrate compliance with torque index limits.
Individual plots showing test snubs with associated instantaneous parameters shall be included
in an appendix to the qualification report.

Brake Peak Dynamic Torque Test

The supplier shall propose a peak torque test that surveys the full range of brake operating
conditions with a new and a worn brake. The test plan proposal shall be included as part of the
deliverables for CDR. The test plan shall include periodic re-conditioning of the friction
surfaces by way of service energy landings with hot and cold taxi stops. Testing may be
conducted on a shaft dynamometer to capture peak torque that might exceed the skid potential
on a smooth roadwheel dynamometer with a tire installed. Testing shall include but not be
limited to at least 5 velocity levels from taxi to RTO speeds, maximum hydraulic operating
pressure and mid-range pressures. maximum pressure ramp rate of 9000 psi/second, hot and
cold braking, and both new and worn heatsink conditions. Upon completion of the primary
survey, the test plan shall require a secondary survey that focuses at and very near conditions
that produced the highest peak torque recorded in the primary survey. The secondary survey
shall record at least 20 data points.

Brake Normal and Overload Test

The normal and overload test shall be completed as specified in Table - 6 (Normal and
Overload Sequence). Norma!l and overload stops shall be performed in accordance with
conditions specified in Table - 5 (Brake Performance Parameters). Completion of the test
includes sequences of constant pressure series as specified in the test table. Constant pressure
series stops shall be conducted at normal energy conditions except hydraulic pressure shal! be
held constant and average deceleration is recorded for information purposes only.

The final overload test condition shall be conducted as a double overload. The double
overload condition shall be conducted with the radial load on the tire doubled to simulate a
flat axle-mate tire.
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Initial brake temperatures shatl not exceed 150F. Forced air cooling between test conditions to
achieve initial temperature is allowed, but shall not be used during any test condition. For each
overload condition and preceding normal condition, temperatures shall be recorded without
forced air-cooling until peak temperatures are achieved.

Components of the wheel and brake assembly shall not be changed. This inctudes, but is not
limited to, heatsink components, hydraulic seals, wheel thermal fuses, wheel bearings. and elc.
The tire may be replaced as necessary. When the wheel assembly is removed and reinstalled, and
when the heatsink is evaluated, the brake rotating disks must be placed in the same position and
in the relationship with the other disks that they were when the wheel was removed.

At the beginning of the test and after each overload stop, hardness and conductivity
measurements shall be taken at critical wheel and brake structural Jocations. Heatsink disk
thickness, weight and friction surface characterization photographs shall be documented
concurrent with hardness and conductivity measurements. Each inspection shall include a
hydraulic leak check and documentation of brake running clearance prior to disassembly. When
the brake is reassembled, the qualification brake rolling drag test shall be performed before
continuing on with the test.

After completion of the tests, all parts shall be cleaned and inspected for defects. Structural parts
shall be inspected using aided inspection methods, such as magnetic particle or dye penetrant.
Inspection documentation shall be included in the qualification report. The wheel and brake shall
be inspected for indications of interference between rotating and stationary parts following the
doubie overload condition.

No parts shall have cracked during this test to the extent of compromising the structural integrity
during the normal and overload stop conditions. If cracks or defects are present. an analysis shail
be performed to determine the origin and cause of the defect and the potential effect of continued
service. The analysis shall be included in the qualification test report. There shall be no cracks or
chipping in the rotor and stator drives of the heatsink.

When the brake has completed the normal and overload test, including post-test inspection, it
shall be reassembled for follow-on RTO testing. All components, especially the heatsink disks,
shall be reassembled in original positions and orientation.

Brake RTO Test

RTO testing shall be completed using mechanical inertia dynamometers. The brake shall bring
the road wheel or inertial plates to a complete stop within the distance specified. RTO testing
shall not result in a sustained fire with flames exceeding a height approximately equal to the top
of the tire within 5 minutes of the RTO stop. When wheel thermal fuses release the wheel and
brake shall be pressed down onto the dynamometer to simulate deflection of a deflating tire.
Active cooling and fire extinguishing is allowed 5 minutes after the RTO stop or release of the
whee! thermal fuses, whichever occurs last. Uncontrolled fires that risk laboratory safety shall be
extinguished as the situation demands. Record temperatures until peak temperatures are
confirmed for information purposes.

Partially-Worn Rejected Takeoft (RTO)

A Rejected Takeoff (RTO) test shall be performed in accordance with conditions specified in
Table - 5 (Brake Performance Parameters). The RTO shall be conducted with the brake that
completed the Normal and Overload Test.
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45186

4517
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4519

Maximum-Worn Rejected Takeoff (RTO)

A Rejected Takeoff (RTO) test shall be performed in accordance with conditions specified in
Tabie - 5 (Brake Performance Parameters). The RTO shall be conducted with a brake that has
been machined to worn limits. Testing shall follow the sequence outlined in Table - 8 (RTO
Sequence) using a road wheel dynamometer with a production wheel and tire. The test shall
demonstrate the maximum energy that the brake can absorb, while meeting all other
performance requirements. At the completion of the test the brake shall be evaluated to
demonstrate that additional piston travel remains before contacting the piston stops.

Shaft Dynamometer Rejected Takeoff (RTO) Baseline

A Rejected Takeoff (RTO) test shall be performed with a brand new brake at test conditions
specified for the maximum-worn RTO in Table - 5 (Brake Performance Parameters). Testing
shall follow the sequence outlined in Table - 8 (RTO Sequence) using a shaft dynamometer,
except no conditions are required after the RTO stop and kinetic energy shall be adjusted to
duplicate net brake energy.

Brake Rolling Drag Test

The supplier shall conduct testing throughout the Normal and Overload test sequence to
demonstrate compliance with brake rolling drag performance requirement with all adjusters
operative. The one adjuster inoperable rolling drag performance requirement shall be
demonstrated one time at the conclusion of the Normal and Overload test sequence. The
supplier shall propose the brake rolling drag test procedure at CDR for procurement activity
approval.

Retraction Braking Test

A new and worn brake shall be tested to demonstrate compliance with performance
requirements. Testing shall be performed with heatsink temperatures below 150°F and again at
or above 800°F.

The tire, wheel and rotating mass shall be spun up to a velocity of 200 mph at which time the
wheel shall be unloaded and allowed to free-spin. The brakes shall be immediately applied at
the rate of 500 psi per second to achieve a target constant pressure of 500 psig until rotation
has stopped. The test shall demonstrate compliance with the performance requirement.

Brake Torque Response Test

A test shall be performed to demonstrate compliance with the brake torque response
performance requirement. The supplier shall propose the test procedure for procurement
activity approval at CDR.

Brake Torque Test (Wet Brake)

A test shail be performed to demonstrate compliance with the wet brake torque performance
requirement. The supplier shall propose the test procedure for procurement activity approval
at CDR.

4.5.2 Brake Thermal Test

4.5.2.1

Brake Single-Stop Thermal Data Test

A series of single stops shall be performed with a new brake and repeated with a worn brake
to provide data for thermal modeling. For each stop the initial heatsink temperature shall be
equivalent to laboratory ambient. Conduct four single stops at 5, 10, 15, and 20 million foot
pounds kinetic energy with a target deceleration of 6 ft/s. Continue to record temperatures
until the heatsink temperature has cooled in still air to 100°F. After each stop, during cooling,
a rectangular steel plate at least 4 feet per side shall be placed under the tire to simulate the
ground.
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Brake Maximum Fuse Plug No-Melt Test

A single stop test shall be performed with a new brake and repeated with a worn brake at
kinetic energies that nearly result in released wheel thermal fuses. The test shall demonstrate
that the wheel thermal fuse plug rating is correctly set to release before temperature limits
specified for the wheel, brake, and surrounding structure are exceeded. The test shall be
performed in a laboratory ambient still-air environment. A rectangular steel plate at least 4 feet
per side shall be placed under the tire to simulate the ground. Immediately following the stop
the wheel shall be positioned so that the thermal fuses are furthest from the 12 O’clock
position. Consideration for thermal fuse tolerance and extrapolation of temperatures to
impending fuse release shall be included in the verification of the correct fuse plug rating.

Brake Wheel-Fuse Plug Meit Test

A test shall be conducted to demonstrate that the wheel thermal fuse plugs release tire pressure
at a rate that protects the wheel from catastrophic failure when it is exposed to temperatures
above limits. This test may be performed in conjunction with another required high-energy
brake test. The test shall account for, by test or by validated model analysis, extreme
conditions, such as a maximum energy RTO with residual energy from a normal energy stop
performed 1 hour prior to the RTO, where the wheel stresses and temperatures increase at the
highest rates possible.

453 Brake Stability Test

The supplier shall propose a test to demonstrate that all brake vibration modes are stable and do
not exceed amplitude limits. Testing shall also validate dynamic modeling of the wheel and brake.
The test shall record accelerometer data in addition to other key parameters during braking
conditions. The proposed test conditions shall include new and worn brake wear-state and the full
range of hydraulic pressure, pressure ramp rate, speed, and temperature. The test shall include
simulation of boundary conditions at the flange-mount forward axle and the collar-mount aft axle.
The aft axle simulation shall include the collar, the brake torque reaction link, and truck pitch
motion.

4.5.4 Brake Hydraulic Integrity Test

454.1

4542

4543

45431

Brake Piston Housing Endurance Test

The hydraulic brake shall be subjected to 105,000 cycles of application and release of
maximum hydraulic operating pressure. The test may be divided into five parts so that 21,000
cycles may be applied at five progressive wear stages including brand new and 100% worn.
The rate of cycling shall be no greater than 30 per minute. During and at conclusion of the test
the static and dynamic leakage test shall be performed and parts shall be inspected to
demonstrate compliance with the requirements of this specification. Alternate endurance tests
may be used upon written authorization of the procuring activity.

Brake Piston Return Pressure Test

Tests shall be conducted before and after the endurance tests to verify the hydraulic pressures
for piston to pressure plate contact and release, and for full retraction of the pistons to
maximum running clearance. The tests shall be conducted with the brake mounted on a
horizontal axle. When pressure is released, the test shall demonstrate compliance with the
requirements of this specification.

Brake Piston Housing Extreme Temperature Test
Brake Piston Housing Aging and Heat Test

A brake, filled with hydraulic fluid, shall be subjected for 168 hours to a temperature of 250
+/-25°F. With the brake and hydraulic fluid being maintained at this temperature, the brake
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shall be cycled 1000 cycles at 50% of maximum hydraulic opesating pressuce followed
immediately by 25 cycles at maxinwim hydranlic operating pressure. The brake shall
demonstrate compliance with performance requirements.

Brake Piston Housing Coid Test

Upon completion of the aging and heat test, the brake, filled with hydrantic fluid under
atmospheric pressure, shall be subjected w0 a waperature of -65°F for a period of 72 houwss.
There shall be no keakage during this period. With the brake and hydraulic fiuid being
maintained at this temperature, the brake shalt be cycled 25 times at 50% of maximwm
hydraulic operating pressure followed immediately by $ cycles at maximom hydraulic
operating pressure. The brake clearsnce shall be checked between each cycle at 130 psig
hydraulic pressure to ensure that the pistons retract complesely to the specified rumming
clearance. The time required for the brake o release completely shall be noted. Upon
completion of the cold test, the brake shall satisfactorily pass the static and dynamic leakage
test.

Brake Leakage Teat
Testing shall de perfoemed on the brake that completed the Extreme Temperature Test. The
brake shail be wested with hydraulic fluid for which the brake was designed.

Brake Piston Housing Static { sakage Test

The brake shall be packed for 3 periad of 5 minutes with 150% of maximum hydrauntic
opesating pressons applied. The brake shall thee be parked for a period of 5 minutes with an
applied pressure of § psig. The brake shall not exceed the specificd brake leakage rate.

Brake Piston Housing Dynamic Leakage Test
The brake shall be subjected to 25 cycles of the application and release of maxinum kydraulic
operating pressure. The beake shall not exceed the specified brake leskuge rate.

Brake Static Prossure Test

The brake shall be parked for 2 period of 5 minutes with 200% of maximum hydraulic
opeating pressure applied. The test shall be conducted with a heatsink that is fully wom. The
brake shalt aot excoed the specified leakage rate and no part of the brake shall fail Pressuve
shall then be incrensed uatil failure occurs and the nitimate pressuxe and failure location shall
be recorded.

455 Brake Structure Test

4.55.1

4.552

Static Structural Torque Test

The brake shall be actusted at the maximum hydraufic operating pressure. Tangential load
shall be applied at the static radius of the tire to achieve the minimum structural torque
roquirement specified in Table-S (Brake Performance Parameters). The friction surfaces of the
beake may be bonded together (o prevent slippage during the test. The wheel and brake shall
withstand the structural torque. test without failure for 3 seconds. The structural torgoe test
shall be conducted on a 100% worn brake.

Brake Piston Stop Pressure Tast

The piston stops and brake housing shall demonstrate their abitity 1o withstand pressurization
of 150% of maximusm hydraulic opesating presaure for 5 minutes and demonstrate compliance
with performance requirements. During the st the heatsink shall be rensoved so that all piston
foxce is reacted at the piston stops.

I DG WO,
A | 98747 200210072

NONE | R b

EF(MS WORD 3




¥

4.5.6 Brake Serviceability Test

4.5.6.1

458.2

456.3

4564

4.6

4.6.1

Brake Service Cycle Test

A service cycle test shall be completed per Table - 7 (Service Cycle Sequence). The test shall
be completed using one brake, without changing components. Wear measurements shall be
taken periodically, at least every 10® cycle, and included in the qualification report. Testing
may be completed using a shaft dynamometer.

Forced air-cooling shall only be allowed between conditions 10 achieve a specified initial
temperature. Transition time between conditions shall be minimal in order 1o maintain
consistency. If the wheel or brake is removed for any reason, the heatsink friction surfaces
shall not be disturbed and the components shall be reassembled in their exact original position
and orientation. Any removals from the test stand or disruptions in the test Jasting more than
24 hours shall be noted in the gualification report.

This test attempts to simulate generic service cycles and does not represent actual aircraft
operations. The supplier shall be responsible for projecting in-service wear rate by using test
data, KC-135 aircraft operations information, and experience with other similar brakes in-
service. The supplier may propose an alternative service cycle test (o assist in in-service wear
rate analysis.

Brake Parking Test

Within one minute after completing a normal energy stop the wheel brake assembly shall be
taxied at 10 mph for 10,000 feet minimum. Throughout the taxi a minimum of 130 psig
hydraulic pressure shall be maintained at the brake inlet port. When the taxi is completed
3000+/-50 psig shall be applied at the brake inlet port and maintained for at least onc hour.
The brake shall then be subjected to 25 cycles of 3000 psig application and release. The brake
shall meet specification requirements for leakage, brake rolling drag, and running clearance.

Maintainability Test

The supplier shall conduct a maintainability demonstration in accordance with this
specification. The demonstration shall consist of a minimum of three disassembles and
reassembles of the wheel assembly and brake assembly with the average time serving to
determine compliance with maintainability performance requirements.

Field Service Test

The right is rescrved to require suitable service tests of wheels, brakes or wheel-brake
assemblies prior o granting of first article approval. This test shall consist of a series of flight
tests and taxi tests with the equipment installed on the aircraft for which it was designed.

Qualification Ansalysis

Vibration Analysis

A dynamic model of the whee! and brake that accounts for all boundary conditions and operating
conditions shall be prepared and demonstrated at CDR. The model shall identify vibration modes
and stability margins. The analysis shall be updated as necessary during qualification testing in
order to correlate with empirical data. When correlation is achieved the modei shall again be
demonstrated as a qualification deliverable. The model shall be maintained throughout the life of
the program to support in-service problems that may develop.
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46.2

4.6.3

464

46.5

4.7

Tolerance Analysis

A complete tolerance analysis shall be prepared and delivered for approval at CDR. The analysis
shall include interface with the aircraft and clearance within the wheel and brake assemblies and
installation. The analysis shall account for axle deflections across the range of loading conditions.
The analysis shall account for all stages of heatsink wear, with attention to clearance between
stationary and rotating disks. The analysis shall show conclusively, under all possible uneven wear
patterns, that stationary and rotating disk wear grooving or ridges shall not contact each other in a
manner that might destabilize or damage the brake, including the initiation of rotor cycloidal
vibration.

Waear Rate Analysis and Declaration of Compliance

A wear rate analysis shall be completed that substantiates a brake wear-life guaranty. The analysis
shall be included in the qualification report. The analysis shall take into consideration test data and
supplier-requested information about aircraft operations. It is the responsibility of the supplier to
conduct any additional testing and seck operational data that may be required to substantiate a
wear-life guarantee. The analysis shall account for the fact that in normal service there are
variations in brake usage, caused by different operating environments and pilot techniques. That is,
the analysis shall apply brake wear-life variation consistent with that experienced in the
commercial aircraft environment, using similar friction material. The analysis shall also account
for the fact that brakes shall become contaminated to a degree consistent with that experienced in
the commercial aircraft environment. A preliminary wear rate analysis shall be provided at CDR.
The final analysis shall be approved by the procuring activity and provided as a part of the
qualification test report.

Stress Analysis

The supplier shall prepare a stress analysis for all critical fatigue and static loads on the wheel and
brake. Analysis shall be accomplished by either analytical modeling or test strain methods and
shall be verified by test strain data were possible. All static and fatiguc loads shall be analyzed and
margins of safety noted for critical parts. A preliminary stress analysis shall be provided at CDR.
The final analysis shall be approved by the procuring activity and provided as a part of the
qualification test report.

Thermal Analysis

The supplier shall prepare a complete thermal analysis on wheel, brake and interface components
to predict whether the temperature constraints of the performance specification shall be met. A
preliminary thermal analysis shall be provided at CDR. Analysis shall be approved by the
procuring activity and provided as a part of the qualification test report

The preliminary analysis provided at CDR shall include a dimensional analysis proving that
adequate clearance is available for all parts having relative motion at both temperature extremes
under the most adverse dimensional combinations. This analysis shall be prepared so as to satisfy
the adverse tolerance conditions and required test fluid.

Acceptance Testing

Acceptance tests shall consist of (a) tests of materials and parts, (b) tests of wheel assemblies, and
(¢) tests of brake assemblies. The acceptance test plan shall be provided at CDR.
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4.71

4.7.2

473

4.7.3.1

4.73.2

Responsibility

Acceptance tests shall be the responsibility of the supplier. Prior to delivery of all equipment, the
supplier shall subject the equipment submitted for acceptance under this contract to the inspections
and tests performed in accordance with supplier prepared test procedures as approved by the
procuring activity. A test shall be included to test each individual self-adjuster to the supplier’s
established quality control push/pull-through-force limits to ensure trouble-free operational service
usage.

Acceptance Test Procedures

Acceptance tests shall be performed to verify that equipment supplied under the contract meets
some of the critical requirements specified in Section 3, and is equivalent to qualification test
equipment with respect to those critical requirements. Qualification test articles shall be subjected
to acceptance test procedures before testing. Acceptance or approval of material during the course
of manufacture shall not be construed as a guarantee of its acceptance in the finished product. All
equipment shall have satisfactorily passed the applicable acceptance tests prior to delivery. No
deliverable equipment shall have accrued more than 6 percent of its operating life (including all
test and checkout time) when received by the procuring activity. If, during testing, 6 percent of the
useful life of a limited life item is exceeded (based on the previously established replacement
schedule), those items must be replaced prior to shipment to the procuring activity, and a final
functional performance check shall be satisfactorily completed. Evidence of non-compliance with
the above shall constitute cause for rejection. For non-complying equipment already accepted, it
shall be the obligation of the supplier to designate the necessary corrections and incorporate them
after approval by the procuring activity.

Tests of Materials and Parts

Materials and parts used in the manufacture of wheels and brakes shall be subjected to the
following tests.

Examination of Product

Conduct examination of components to determine conformance to the performance
specification with respect to material, workmanship, finish, dimensions, construction, surface
conditions, and marking.

Material and Process Test

4.7.3.21 X-ray Control

Castings shall be classified and inspected radiographically in compliance with approved
specification (ref.: Inspection, Casting).

4.7.3.22 Penetrant Inspection

Unless otherwise authorized by the procuring activity, penetrant inspection shall be in
compliance with approved specification (ref.: Inspection, Penetrant). Fully machined
aluminum castings shall have 100 percent penetrant inspection.

4.7.3.2.3 Magnetic Inspection

All magnetizable highly stressed parts of wheels and brake assemblies shall be subjected to
magnetic inspection in compliance with approved specification (ref.: Inspection, Magnetic).
All ground chrome plated parts shall be fluorescent magnetic particle inspected.

4.7.3.2.4 Ultrasonic Inspection

Inspection shall be in accordance with the applicable material specification approved on the
design proposal drawings. If ultrasonic inspection is performed either on the original forging
billet or at an intermediate forming state, a final machined forging need not be ultrasonically
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inspected again. Ultrasonic inspection requirements for titanium and steel products shall be in
compliance with approved specification (ref.: Inspection, Ultrasonic).

4733 Tests for Wheel Assemblies
Tests of wheel assemblies shall consist of individual and sampling tests.

4.7.3.3.1 Individual Tests
Each completed wheel assembly shall be subjected to the examination of product and
weighed. The actual weight of the wheel shall be recorded on the processing document and
shipping package in indelible ink.

47.3.3.2 Sampling Tests
Wheels shall be selected at random and the rim profile shall be inspected for compliance with
radial and lateral runout requirements. Wheels shall also be randomly selected for compliance
with pressure retention requirements.

4734 Tests for Brake Assemblies
Each completed brake shall be subjected to the following individual tests:

47.3.41 Examination of Components
Each brake component shall be carefully examined to determine conformance to this
specification with respect to material, workmanship, finish, dimensions, construction, surface
conditions and marking. Each brake shall be weighed. The actual weight of the brake shall be
recorded on the processing document and shipping package in indelible ink.

4.7.3.4.2 Functional and Leakage Test
Each completed brake submitted for acceptance shall be subjected to a functional test for
which written approval of the procedure has been received from the procuring activity. The
brake shall be tested with approved hydraulic fluid. Testing shall include static and dynamic
leakage tests. Shims may be used to protect adjusters from over-extensions when hydraulic
pressures exceed maximum hydraulic operating pressure. Following test of brake assemblies,
inlet ports shall be sealed with machined aluminum threaded plugs with o-rings; plastic or
stamped shipping plugs shall not be accepted.

47.3.4.3 Friction Material Test Criteria
The friction material test shall include the primary configuration carbon heat sink material
consistency tests to assure uniformity in friction, wear, oxidation, density, strength, flexibility,
and etc., compared to the material initially qualified. Representative samples from each
manufacturing material lot or batch shall be submitted to tests similar to tests performed on the
qualification material samples. Periodic full-scale tests shall be accomplished in compliance
with a procurement activity approved QC plan to test critical friction performance parameters.

4.7.4 Acceptance Test Failures

Should a failure occur during any of the acceptance or special tests specified herein, the following

action shall be taken:

a. Immediately notify the procuring activity's representative and secure the failed article(s) away
from production.

b. Prepare a malfunction report noting suspected cause and submit to procuring activity.

¢. Determine the cause of failure.

d. Determine if the failure is a recurring manufacturing problem or design deficiency.

e.  Submit analysis to the procuring activity.

f.  Submit to the procuring activity for approval the proposed corrective action intended to

reduce the possibility of the same failure(s) recurring.
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4.8

4.9

4.10

5.1

5.1.1

5.1.1.1

When a failure occurs during the Acceptance Tests, the proposed corrective action shall include a
test to check all equipment for the noted non-conformance until it has been determined that the
defect has been satisfactorily corrected.

Similarity

Wherever adequate factual data exists that demonstrates similarity of design and requirements, this
data may be utilized to minimize the test program. All claims of similarity shall be approved by the
procurement activity.

Rejection and Retest

Equipment that has been rejected may be reworked or have parts replaced to correct the defects
and be resubmitted for acceptance. Before resubmittal, full particulars concerning previous
rejection and the action taken to correct the defects found in the original shall be furnished to the
procuring activity for approval. After corrections have been made, all tests deemed necessary by
the procuring activity shall be repeated.

When investigation of a test failure indicates that like defects exist or could exist in items already
accepted, the supplier shall advise the procuring activity, designate the necessary corrective
action(s), and incorporate them after approval by the procuring activity.

Conformance to Test Samples

Wheel and brake assemblies supplied under contract shall maintain qualification vintage
performance.

Minor changes in drawings, parts, processes, or material may be made. Notice of such changes
shall be submitted to the procuring activity for information. The right shall be reserved to
disapprove any such changes that are considered to alter qualification vintage performance. The
supplier shall assume all risks associated with change disapproval, including qualification test cost
and replacement costs if necessary.

Major changes shall not be made without prior approval of the procuring activity.

Changes to establish drawings shall be governed in accordance with approved specification (ref.:
Configuration Management).

PACKAGING

Preservation and Packaging
Preservation and packaging of wheel and brake assemblies shall be level A and C, as specified.

Commercial packaging of wheel and brake assemblies shall be acceptable as approved by the
procurement activity.

Level A

Wheel Assembly Packaging

Each wheel assembly shall be cleaned, preserved and packaged in compliance with approved
specification (ref.: Packaging), using preservation compounds on all exposed metal surfaces
susceptible to corrosive deterioration.
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51.1..1

5.1.1.1.2

51.1.2

Bearing Preparation and Lubrication

All antifriction bearing parts and retainer parts that are not pressed into operating position
prior to assembly shall be thoroughly cleaned and then packed to protect the item against
corrosion in storage. The installed components shall be ready for operation without additional
cleaning or greasing. Hub caps or grease retainers shall secure the cones assembled in place.
The retaining components shall be free of all contamination and moisture. Each assembled
bearing shall be covered on both sides by moisture impervious closures or seals. Whenever
applicable, chemically inert, greaseproof barrier material conforming to approved
specification (ref.: Barrier Material), Grade A, shall be used in direct contact with the bearing.
Where both bearing hubs are joined in lieu of other interior closures or seals, the entire hub
cavity may be fitted with cellulose wadding conforming to approved specification (ref.:
Cellulose Wadding), wrapped or bagged within chemically inert greaseproof paper. The
greaseproof side of the paper shall always be exposed to the grease.

Packaging ot Wheel Assembly

The cleaning, preservation, greasing, assembly, and sealing of the bearings of the wheels shall
be done in succession with a minimum of delay. The possibility of contamination of the wheel
components shall be concluded during these operations. Where excessive motion of the cone
might break the bearing seal, plywood or fiberboard shall be used to supplement blocking of
the bearing seal. The blocking and hubcaps shall be securely attached to the wheel by any
suitable mechanical means. Each preserved wheel shall be packed and sealed within a
fiberboard container conforming to approved specification (ref.: Fiberboard Container). The
container shall be sealed in accordance with the instructions in the appendix thereto. Wheels
in excess of 90 pounds, preserved and wrapped as specified, shall be packed directly into
shipping containers. Processing documentation shall be shipped with the wheel.

Brake Assembly Packaging

Each brake assembly shall be cleaned, preserved and packaged in compliance with approved
specification (ref.: Packaging), using preservative compounds on all external metal surfaces
that are susceptible to corrosive deterioration. Preventive measures shall be instituted to
preclude the preservative compounds from coming in contact with the braking surfaces. Each
brake assembly shall be wrapped in chemically inert, greaseproof barrier material conforming
to approved specification (ref.: Barrier Material), (or barrier material of equivalent protective
valuc) and secured with pressure sensitive tape conforming to approved specification (ref.:
Tape, Pressure Sensitive). The greaseproof side of the barrier material shall be exposed to the
greased surfaces of the item. Each brake assembly shall then be unit packaged and scaled with
a fiberboard container conforming to approved specification (ref.: Fiberboard Container).
Piston-actuated brake assemblies in excess of 90 pounds, preserved and wrapped as specified,
shall be packed directly into shipping containers. Processing documentation shall be shipped
with the brake.

512 LevelC

Preservation and packaging shall be such as to afford protection and prevent deterioration or
damage, to a degree, which is adequate, but not in excess, during shipment under normal
environmental conditions and commercial modes of transportation.

5.2 Marking

Interior packages and exterior shipping containers shall be marked in accordance with approved
specification (ref.: Marking). Marking of unit and shipping containers shall include the date of
manufacture and the actual weight of the assembly contained therein in pounds.
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FIGURE -1

Wheel and Brake Envelope
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TABLE -1
Specifications and Standards

Specification Subject Active Specification
Anodize Mil-A-8625, Type 11 & Type 111
Barrier Material (Grease Proofed) MIL-B-121

Bearing, Tapered Roller FF-B-187

Bolt. Aircraft, 1200°F NASM7874

Bolt, Aircraft, 160 KSI — 180 KS1 NASM7838

Bolt, Aircraft, 180 KSI - 200 KS1 NASMS8831

Bolt, Aircraft, 60 KSI - 125 KSI NASM6812

Boss, Port MS33649

Casting, Permanent Mold ASTM B108

Castings, Aluminum

SAE AMS-A-21180

Castings, Classification

SAE AMS-STD-2175

Cellulose Wading

A-A-1898

Configuration Management MIL-STD-973
Coupling Assembly, Hydraulic MIL-C-25427
Fiberboard Container ASTM D5118 & D1974

Forging, Aluminum

SAE AMS-A-22771

Forging, Plate MIL-T-9046
Forging, Steel SAE AMS-F-7190
Forging, Titanium MIL-F-83142

Fuse Plug, Thermal SAE AS707

Heat Treatment, Steel SAE AMS-H-6875
HVOF, Process AMEC 00AB
HVOF, WC-Co AMEC 99B
HVOF, WC-Co-Cr AMEC 99C

Hydraulic Fluid, Synthetic

MIL-PRF-83282 & 87257

Hydraulic Systems (ACFT Type 1 & 11 SAE AS5440
Inspection, Castings SAE AS586
Inspection, Magnetic ASTM E1444
Inspection, Penetrant ASTM El1417
Inspection, Ultrasonic MIL-STD-2154
Lubricant. Selection Guide MIL-HDBK-275
Lubrication, Military Equipment MIL-HDBK-838
Marking MIL-STD-129
Metals, Dissimilar MIL-STD-889
Packaging MIL-STD-2073
Packing, Performed MIL-G-5514
Paint, Colots FED-STD-595
Passivation ASTM A967
Plating, Cadmium-Electrodeposition MIL-STD-870
Plating, Cadmium-Vacuum Deposited MIL-C-8837
Plating, Chromium AMS-QQ-C-320
Plating, Tin ASTM B545
Plating, Zinc ASTM B633
Pressure Relief Devices MIL-P-81958
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TABLE -1
Specifications and Standards cont.

Specification Subject Active Specification
Protective Surface Treatments MIL-STD-7179
Rubber, Elastomer SAE-AMS-P-83485/1
Safety MIL-STD-882
Seal, Wheel Static SAE AS666
Shot Peen, Metals SAE AMS-S-13165
Surface Texture ANSI 1346.1
System, Brake (Design) MIL-B-8584
Tape, Pressure Sensitive ASTM D5486
Test, Environmental MIL-STD-810
Threads, Controlled Root Radius MIL-S-8879
Tire and Rim Standard Current Yearbook
Tires, Aircraft Pneumatic MIL-PRF-5041
Valve, Filler MS27436
Valve-Hydraulic Bleeder MS27611
Washer MS20002
Washer, Structural Fastener AN960
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TABLE -2
Interface Drawings

Engineering Drawing List
Cage Drawing Number Drawing Title
82918 * 458-56100 (P) Landing Gear Installation - MLG
82918 * 458-56191 (P) Component Assembly - MLG
98747 | 9927108 Truck Assembly
81205 * 458-56110 (P) Truck Assembly MLG
829018 *458-56111 (P) Truck Assembly - Finished Machined MLG
98747 | 9927107 Axle Aft
81205 * 458-56116 (P) Axle — Aft, Finished Machined MLG
98747 8853035 Collar Assembly — Brake Support
82918 * 458-56118 (P) Collar Assembly - Brake Support, MLG
82918 * 458-56115 (P) Axle — Fwd Finished Machined MLG
82018 * 66-1174 (P) Spacer — Wheel Aft Axle Main Gear
82918 * 66-1325 (P) Spacer — Wheel Fwd Axle Main Gear
82918 * 65-1286 (P) Nut — Skid Detector, Main Gear
98747 | 8634227 Plate, Dust Seal - Wheel Assembly MLG
82918 * 50-10638 (P) Cover — Skid Detector Main Gear
98747 | 9825011 Boss — Standard Dimensions for Gasket Seal Straight Thread

All drawings are to be latest revision level.

Drawings indentified by an Asterisk * and (P} are claimed proprietary and are protected under the “Rights
Guard Agreement””. This data must be handled in accordance with the Rights Guard Data Basic Ordering
Agreement F34601-92-D-1120.
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TABLE -3
Wheel Performance Parameters

Parameter Value Unit
‘Wheel Rated Load 39,600 ibs
Rated Inflation Pressure (Unloaded) 170 si
Combined Loads
Radial-Yield 103,960 Ibs
Side-Yield 69,230 1bs
Radial-Ultimate 135,600 ibs
Side-Ultimate 90,300 lbs
Minimum Burst Pressure 595 psi
[SIZE  |[CAGE CODE | O¥G NGO.
A 98747 200210072

SERE ONE l SREET 55

EF(MS WORD}




A4

TABLE -4
Wheel Roll Spectrum
Load Distance Radial Side
Condition (miles) (lbs.) (Ibs.)
Straight Roll @ 22,500 39,600 -
Inboard Yaw 1,250 56,000 11,000
Outboard Yaw 1,250 56,000 11,000
Total = 25,000

® 25 miles shall be done at reduced tie bolt torque at 90 percent of the minimum recommended on the
design drawing.
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TABLE -5
Brake Performance Parameters

Parameter
Static Torque Testing

Minimum Static Torque at Full Brake Pressure ft-1bs
Minimum Structural Torque 88,775 ft-ibs
Dynamic Torque Testing (gross kinetic energy)
Maximum Peak Dynamic Torque 34,000 ft-1bs
Service
Kinetic Energy 13.3 ft-lbs x 10
Brake Application Speed 138 mph
Average Deceleration 6.0 ft/sec”
Normal
Kinetic Energy 20 fi-1bs x 10
Brake Application Speed 144 mph
Minimum Average Deceleration 10 ft/sec’
Overload
Kinetic Energy 31 ft-lbs x 10
Brake Application Speed 180 mph
Stop Distance 4400 ft
Partially-Worn Rejected Takeoff (RTO)
Kinetic Energy 40 ft-Ibs x 10
Brake Application Speed 197.7 mph
Stop Distance 5200 ft
Maximum- Worn Rejected Takeoff (RTO)
Minimum Kinetic Energy 40 ft-lbs x 10
Brake Application Speed 197.7 mph
Brake Wear State 100% Worn Wear Pin
Stop Distance 5200 ft
Brake Rolling Drag
All Adjusters Functioning 85 Ft-1b
One Adjuster Inoperable 200 Ft-1b

SIZE [CAGE CODE D¥WG NO.
98747 200210072
SCALE | ONE I |§iTEET 57

EF(MS WORD)




A4

TABLE -6
Normal & Overload Sequence

Sequence Normal Overload
Stops Sto
1 7
2 16
3 1
4 16
5 1
6 16
7 7
8 1
9 16
10 1
11 15
12 7
13 1
TOTALS 100 5

Condition

Constant Pressure Series

Normal Energy Stop

Overload Energy Stop

Normal Energy Stop

Overload Energy Stop

Normal Energy Stop

Constant Pressure Series

Overload Energy Stop

Normal Energy Stop

Overload Energy Stop

Normal Energy Stop

Constant Pressure Series

Double Overload Ener

Constant Pressure Series

Stop

Pressure

600

1000

1400

1800

2200

2600

NN (A || D |-

3000

Sto
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TABLE -7
Service Cycle Sequence
Sequence Description Notes
1 Static Torque Series »  As proposed by supplier and approved
by procurement activity
2 100 x Service Cycle Series | ¢  LE. = 20,907 1bs.
e C-13 Target KE. = 13.3 MFP
» Repeat series 100 times.
3 Static Torque Series e  As proposed by supplier and approved
by procurement activity.
e  Conduct additional wet static torque
testing as specified.
5 100 x Service Cycle Series | «  LE.= 27,500 Ibs.
» C-13 Target K.E. = 17.5 MFP
e Repeat series 100 times.
6 Static Torque Series e  As proposed by supplier and appraved
by procurement activity
7 Repeat Sequences e Repeat sequences until brake is fully
woOrn.
Service Cycle Test Series
Cond. | Initial Taxi Final | Target Notes
Speed | Distance | Speed Decel
(mph) | (@ | (mph) | (fvs’)
1 5 200 0 1 e Initial Temperature < 150F
2 5 200 0 1
3 10 1000 0 2
4 10 2000 S 4
5 20 3000 10 4
6 15 2000 0 2
7 15 4000 5 2
8 10 1000 0 2
9 15 1500 0 2
10 5 1000 0 1
11 5 200 0 1
¢ Initial Temperature < 150F
13 30 1500 5 4
14 5 1000 0 2
15 10 1500 0 2
16 20 2500 10 2
17 20 4000 0 4
18 10 1500 0 2
19 15 1000 5 2
20 5 200 0 1
21 5 200 0 1
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TABLE - 8
RTO Sequence

Sequence

Partially-Worn
RTO

Maximum-Worn RTO

Shaft Dynamometer
RTO

Normal & Overload Test

Break-in Series

Break-in Series

NS W NI |—

RTO Sto

Taxi Out

RTO Sto

Takeoff Roll
RTO Stop
Clear Runway

Sequence Title

Detail Requirements

Break-in Series

1. 3 x (17mph)-cold taxi stops, initial heatsink temperature <150F
2. Normal Energy Stop

3. 3 x (17mph)- hot taxi stops

Repeat 10 times

The supplier may propose an alternative brake-in series

Taxi Out Taxi 3 miles at 17 mph. Perform a taxi stop after each mile.
Takeoff Roll Roll 7000 feet at 70% of RTO brake application speed.
RTO Stop Perform stop per requirements specified in Table - 5 (Brake
Performance Parameters).
Clear Runway Taxi 1000 feet at 17 mph and perform taxi stop.
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CONTRACT DATARL _JIREMENTS LIST Fount Approved 1
(7 Data /tem/ OME No. 0704-0788
The public reporting burden for this collection of information is estimated to average 110 hours per. response, including the time for reviewing instructions, searching existing ‘
data sources, gathpnng and maintaining the data needed, and completing and reviewing the collection of information. - Send comments regarding this burden estimate or any
other aspect ot this collection of information, including suggestions for reducing the burden, to D?anm.ent of Defense, Washington Headquarters Services, Directorate for
Information Operations and Reports (0707-0188), 1215 Jefferson Davis Highway, Suite 1204, Arlington, VA 2’2_202-43 2. Respondents should be aware that
notwithstanding any other provision of law, no person shall be subject to any penalty for failing to comply with a collection of information if it does not _display a currently
valid OMB _control number. Please DO NOT RETURN your form to the above address. Send completed form to the Government Issuing Contracting Of¥|cer for the
Contract/PR No. listed in Block E.
A. CONTRACT LINBTEM NO. B. EXHIBIT C. CATEGORY: X I
A TDP ™ OTHER
D. SYSTEM/ITEM E. CONTRACT/PR NO. F. CONTRACTOR ‘
C/KC-135 FD2020 03-20272 N/A
1. DATA ITEM NO. | 2. TITLE OFDATA ITEM 3. SUBTITLE l 17. PRICE GROUP
A-001 Integrated Master Schedule N/A l
4. AUTHORITY /Data Acquisition Document No.) 6. CONTRACTREFERENCE 6. REQUIRINGOFFICE 18. ESTIMATED
DI-MISC-81183A IAW Requirements Doc, Para 2.2 WL/MTIB ' TOTAL PRICE
7. DD 250REQ 9. DISTSTATEMENT | 10. FREQUENCY 12. DATEOF FIRST SUBMISSION | 14. DISTRIBUTION
REQUIRED
N/A ONE/R 30DAC b. COPIES I
8. APPCODE 11. AS OFDATE 13. DATEOF SUBSEQUENT i
N/A B A SUBMISSION a. ADDRESSEE oraft Final ’
N BlOCk 16 Reg Repro
16. REMARKS WL/MTIB 1 ‘
Tailored to contractor format. OOALC/LGHLEN 2
Cco 1 '
(Block 13)
Disapproval by letter from Air Force within 30 days of receipt. Re-submit 30 ‘
days after receipt of comments
15. TOTAL e 0 4 0
G. PREPARED BY H. DATE I. APPROVED BY J. DATE '
Digriasy sgrvect by Sy Brown ; Dighally signed by Bryan
= - - ith L€ ief ghictet,
& f_.. Ray Brown Data Manager g:’-’?: 7 August 2002 5 ) Bryan Smith LGQO/Chlef Eximi | 7 August 2002 ‘

DD FORM 1423-1, FER2001 . PREVIOUS EDITION MAY BE USED. Page of Pages



CONTRACT DATAREQUIREMENTS LIST
(7 Data /tern)

A. CONTRACT LINBTEM NO.

B. EXHIBIT
A

TDP

C. CATEGORY:

™

OTHER X

D. SYSTEM/ITEM
C/KC-135

E. CONTRACT/PR NO.

FD2020 03-20272

F. CONTRACTOR

N/A

16. REMARKS /Continued)

DD FORM 1423-1, FER2001

Page of

Pages



INS 1 UCTIONS FORCOMPLETINGDD FORM 1423
1See DoD 5070. 12-M for detaited instructions.)

FOR GOVERNMENTPERSONNEL

Item A. Self-explanatory.

Item B. Self-explanatory.

Item C. Mark (X) appropriate category: TDP - Technical Data Package;
TM - Technical Manual; Other - other category of data, such as
"Provisioning, " "Configuration Management," etc.

Item D. Enter name of system/item being acquired that data will support.

Item E. Self-explanatory (to be filled in after contract award).

Item F. Self-explanatory (to be filled in after contract award).

Item G. Signature of preparer of CDRL.

Item H. Date CDRL was prepared.

Item |. Signature of CDRL approval authority.

Item J. Date CDRL was approved.

Item 1. See DoD FAR Supplement Subpart 4.71 for proper humbering.

Item 2. Enter title as it appears on data acquisition document cited in
Item 4.

Item 3. Enter subtitle of data item for further definition of data item
{optional entry).

Item 4. Enter Data ltem Description (DID) number, military specification
number, or military standard number listed in DoD 5010.12-L (AMSDL),
or one-time DID number, that defines data content and format
requirements.

Item 6. Enter reference to tasking in contract that generates requirement
for the data item (e.g., Statement of Work paragraph number).

Item 6. Enter technical office responsible for ensuring adequacy of the
data item.

Item 7. Specify requirement for inspection/acceptance of the data item
by the Government.

Item 8. Specify requirement for approval of a draft before preparation of
the final data item.

Item 9. For technical data, specify requirement for contractor to mark
the appropriate distribution statement on the data (ref. DoDD 5230.24).

Item 10. Specify number of times data items are to be delivered.
Item 11. Specify as-of date of data item, when applicable.
Item 12. Specify when first submittal is required.

Item 13. Specify when subsequent submittals are required, when
applicable.

Item 14. Enter addressees and number of draft/final copies to be
delivered to each addressee. Explain reproducible copies in ltem 16.

Item 15. Enter total number of draft/final copies to be delivered.

item 16. Use for additional/clarifying information for ltems 1 through 15.
Examples are: Tailoring of documents cited in Item 4; Clarification of
submittal dates in ltems 12 and 13; Explanation of reproducible copies in
Item 14.; Desired medium for delivery of the data item.

FOR THE CONTRACTOR

Item 17. Specify appropriate price group from one of the following
groups of effort in developing estimated prices for each data item
listed on the DD Form 1423.

a. Group|. Definition - Data which is not otherwise essential
to the contractor's performance of the primary contracted effort
(production, development, testing, and administration) but which is
required by DD Form 1423.

Estimated Price - Costs to be included under Group | are
those applicable to preparing and assembling the data item in
conformance  with  Government requirements, and the
administration and other expenses related to reproducing and
delivering such data items to the Government.

b. Group H. Definition - Data which is essential to the
performance of the primary contracted effort but the contractor is
required to perform additional work to conform to Government
requirements with regard to depth of content, format, frequency of
submittal, preparation, control, or quality of the data item.

Estimated Price - Costs to be inciuded under Group Il are
those incurred over and above the cost of the essential data item
without conforming to Government requirements, and the
administrative and other expenses related to reproducing and
delivering such data item to the Government.

c.  Group lll. Definition - Data which the contractor must
develop for his internal use in performance of the primary
contracted effort and does not require any substantial change to
conform to Government requirements with regard to depth of
content, format, frequency of submittal, preparation, control, and
quality of the data item.

Estimated Price - Costs to be included under Group lIl are
the administrative and other expenses related to reproducing and
delivering such data item to the Government.

d. Group IV. Definition - Data which is developed by the
contractor as part of his normal operating procedures and his effort
in supplying these data to the Government is minimal.

Estimated Price - Group IV items should normally be shown
on the DD Form 1423 at no cost.

Item 18. For each data item, enter an amount equal to that portion
of the total price which is estimated to be attributable to the
production or development for the Government of that item of
data. These estimated data prices shall be developed only from
those costs which will be incurred as a direct result of the
requirement to supply the data, over and above those costs which
would otherwise be incurred in performance of the contract if no
data were required. The estimated data prices shall not include
any amount for rights in data. The Government's right to use the
data shall be governed by the pertinent provisions of the contract.

DD FORM 1423-1 (BACK), FER001




CONTRACT DATARE_JIREMENTS LIST Ferin Approved ‘
(7 Data /tern) OMEB No. 0704-0788
The public reporting burden tor this collection of information is estimated to average 110 hours per response, including the time for reviewing instructions, searching existing .
data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. - Send comments regarding this burden estimate or any
other aspect of this collection_of information, lnCIudlansuggestlons for reducing the burden, to D?artm.ent of Defense, Washington Headquarters Services, Directorate for
Information Operations and Reports {0701-0188), 15_Jefferson Davis Highway, Suite 1204, Arington, VA 12202-43%2. Respondents should be aware that
notwithstanding any other provision of law, no Anerson shall be subject to any penalty for failing to comply with a collection of information if it does not display a currently
valid OMB_control number. Please DO NOT RETURN your form to the above address. Send completed form to the Government Issuing Contracting Officer for the
Contract/PR No. listed in Block E.
A. CONTRACT LINBTEM NO. B. EXHIBIT C. CATEGORY: X ’
B TDP ™ OTHER
D. SYSTEM/ITEM E. CONTRACT/PR NO. F. CONTRACTOR ‘
C/KC-135 FD2020 03-20272 N/A
1. DATA ITEM NO. | 2. TITLE OFDATA ITEM 3. SUBTITLE l 17. PRICE GROUP
B-001 Provisioning Data N/A l
4. AUTHORITY Dste Acquisition Document No./ 5. CONTRACTREFERENCE 6. REQUIRINGOFFICE 18. ESTIMATED
DI-ALSS-81557 V Requirements Document, Para 6.1,6.2 WL/MTIB l TOTAL PRICE
7. DD 250REQ 9. DISTSTATEMENT | 10. FREQUENCY 12. DATEOF FIRST SUBMISSION | 14. DISTRIBUTION
UIRED
N/A REa ONE/R Block 16 b. COPIES |
13. DATEOF SUBSEQUENT
8. APP;I(;:S B 11. AS OFDII\\ITE SUBMISSION a. ADDRESSEE Drat Final l
/A Block 16 Reg Repro
16. REMARKS WL/MTIB 1 ’
Tailored to contractor format. OOALC/LGHLEN 2
CO 1 ’
(Block 12)
Initial Provisioning Data shall be due by 30 June 2003. '
Tire Change Data shall be due by 30 June 2004. ‘
Installation Provisioning Data and Schedule shall be due by 30 June 2003. I
(Block 13) l
Disapproval by letter from Air Force within 30 days of receipt. Re-submit 30
days after receipt of comments J
15. TOTAL ey 0 4 0
G. PREPARED BY H. DATE I. APPROVED BY J. DATE }
Digitaky signed by Ay Brown N . Dvgrtaty signad by Bryan
e Data Manmger ‘ S 00O
) Ray Brown Data Manager Bz | 7 August 2002 | 9 Bryan Smith LGOO/Chief Zzt | 7 August 2002 '
Sarae s o P et

DD FORM 1423-1, FER001 _ PREVIOUS EDITION MAY BE USED. Page of Pages



CONTRACT DATAREQUIREMENTS LIST
(7 Data ftem)

A. CONTRACT LINBTEM NO.

B. EXHIBIT
B

TDP

C. CATEGORY:

™

OTHER X

D. SYSTEM/ITEM
C/KC-135

E. CONTRACT/PR NO.

FD2020 03-20272

F. CONTRACTOR

N/A

16. REMARKS (Continued)

DD FORM 1423-1, FER2001

Page

of

Pages



INS T rUCTIONS FORCOMPLETINGDD FORM 1423
1See DoD 5070.72-M for detailed instructions.)

FOR GOVERNMENTPERSONNEL

Item A. Self-explanatory.
Item B. Self-explanatory.
Item C. Mark (X) appropriate category: TDP - Technical Data Package;
TM - Technical Manual; Other - other category of data, such as

"Provisioning,""Configuration Management," etc.

Item D. Enter name of system/item being acquired that data will support.

Item E. Self-explanatory (to be filled in after contract award).
Item F. Self-explanatory (to be filled in after contract award).
Item G. Signature of preparer of CDRL.

Item H. Date CDRL was prepared.

Item I. Signature of CDRL approval authority.

Item J. Date CDRL was approved.

Item 1. See DoD FAR Supplement Subpart 4.71 for proper numbering.

Item 2. Enter title as it appears on data acquisition document cited in
Item 4.

Item 3. Enter subtitle of data item for further definition of data item
(optional entry).

Item 4. Enter Data Item Description (DID) number, military specification
number, or military standard number listed in DoD 5010.12-L (AMSDL),
or one-time DID number, that defines data content and format
requirements.

Item 5. Enter reference to tasking in contract that generates requirement
for the data item (e.g., Statement of Work paragraph number).

Item 6. Enter technical office responsible for ensuring adequacy of the
data item.

Item 7. Specify requirement for inspection/acceptance of the data item
by the Government.

Item 8. Specify requirement for approval of a draft before preparation of
the final data item.

Item 9. For technical data, specify requirement for contractor to mark
the appropriate distribution statement on the data (ref. DoDD 5230.24}.

Item 10. Specify number of times data items are to be delivered.
Item 11. Specify as-of date of data item, when applicable.
Item 12. Specify when first submittal is required.

Item 13. Specify when subsequent submittals are required, when
applicable.

Item 14. Enter addressees and number of draft/final copies to be
delivered to each addressee. Explain reproducible copies in Item 16.

Item 15. Enter total number of draft/final copies to be delivered.

Item 16. Use for additional/clarifying information for Items 1 through 15.
Examples are: Tailoring of documents cited in Iltem 4; Clarification of
submittal dates in Items 12 and 13; Explanation of reproducible copies in
Item 14.; Desired medium for delivery of the data item.

FOR THE CONTRACTOR

Item 17. Specify appropriate price group from one of the following
groups of effort in developing estimated prices for each data item
listed on the DD Form 1423.

a. Group I. Definition - Data which is not otherwise essential
to the contractor's performance of the primary contracted effort
(production, development, testing, and administration) but which is
required by DD Form 1423,

Estimated Price - Costs to be included under Group ! are
those applicable to preparing and assembling the data item in
conformance  with  Government requirements, and the
administration and other expenses related to reproducing and
delivering such data items to the Government.

b. Group Il. Definition - Data which is essential to the
performance of the primary contracted effort but the contractor is
required to perform additional work to conform to Government
requirements with regard to depth of content, format, frequency of
submittal, preparation, control, or quality of the data item.

Estimated Price - Costs to be included under Group Il are
those incurred over and above the cost of the essential data item
without conforming to Government requirements, and the
administrative and other expenses related to reproducing and
delivering such data item to the Government.

c. Group Ill. Definition - Data which the contractor must
develop for his internal use in performance of the primary
contracted effort and does not require any substantial change to
conform to Government requirements with regard to depth of
content, format, frequency of submittal, preparation, control, and
quality of the data item.

Estimated Price - Costs to be included under Group |l are
the administrative and other expenses related to reproducing and
delivering such data item to the Government.

d. Group IV. Definition - Data which is developed by the
contractor as part of his normal operating procedures and his effort
in supplying these data to the Government is minimal.

Estimated Price - Group IV items should normally be shown
on the DD Form 1423 at no cost.

Item 18. For each data item, enter an amount equal to that portion
of the total price which is estimated to be attributable to the
production or development for the Government of that item of
data. These estimated data prices shall be developed only from
those costs which will be incurred as a direct result of the
requirement to supply the data, over and above those costs which
would otherwise be incurred in performance of the contract if no
data were required. The estimated data prices shall not include
any amount for rights in data. The Government's right to use the
data shall be governed by the pertinent provisions of the contract.

DD FORM 1423-1 (BACK), FER0O1




CONTRACT DATARL _JIREMENTS LIST ru.m Approved
17 Data Jtem) OMB No. 0704-0788

The public reporting burden for this collection of information is estimated to average 110 hours per response, including the time for reviewing instructions, searching existing

data sources, ?athpnng and maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any

other aspect of this collection of information, |nc|ud|n1g suggestions for reducing the burden, to %par(rn_em of Defense, Washington Headquarters Services, Directorate for

Iinformation Operations and Reports (0701-0188), 121 ) e 1204, Adington, VA ~ 22202-4302. Respondents should be aware that

notwithstanding any other provision of law, no person shall be subject to any penalty’ for failing to comrl¥ with a collection of information if it does not display a currently

Ealid Ol\tlllgnc'\?ntrlgl‘ngmbglr. kfgease DO NOT RETURN your form to the above address. Send completed form to the Government Issuing Contracting Officer for the
ontrac 0. listed in Block E.

5 Jefterson Davis Highway, Suite

A. CONTRACT LINBTEMNO. B. EXHIBIT C. CATEGORY:
C or_ X mm OTHER
D. SYSTEM/ITEM E. CONTRACT/PR NO. F. CONTRACTOR
C/KC-135 FD2020 03-20272 N/A
1. DATA ITEM NO. | 2. TITLE OFDATA ITEM 3. SUBTITLE 17. PRICE GROUP
C-001 Technical Data Package
4. AUTHORITY (Data Acquisition Document No.) 5. CONTRACTREFERENCE 6. REQUIRINGOFFICE 18. ESTIMATED
DI-CMAN-80776 Requirements Document, par 3.6, 3.8, « WL/MTIB TOTAL PRICE
7. DD 250REQ 9. DIST STATEMENT | 10, FREQUENCY 12. DATEOF FIRST SUBMISSION | 14, DISTRIBUTION
N/A REQUIRED ONE/R Block 16 o COPIES
13. DATEOF SUBSEQUENT '
8. APP CODE B 11. AS OFDATE susmssm: E a. ADDRESSEE Drate Final
N/A N/A Block 16 Reg | Repro
16. REMARKS WL/MTIB 1
(Block 12) OOALC/LGHLEN
FMECA (reference requirements document paragraph 3.6) shall be due prior to Co 1

critical design review milestone, or by 30 June 2003, whichever is earlier.

Brake dynamometer test data shall be due by 30 June 2003.

Engineering drawings shail be due by 30 June 2003.

Configuration control plan shall be due by 31 January 2004

(Block 13)
Disapproval by Air Force within 30 days after receipt. Resubmit 30 days after
receipt of comments.

16, TOTAL ey 0 4 0

G. PREPARED BY H. DATE I. APPROVED BY J. DATE
Digaty signed by Fay 8rown . . mﬁm&m
<9 Ray Brown Data Managerﬁmm 7 August 2002 | 9 Bryan Smith LGOO/Chie Ezsrts | 7 August 2002
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CONTRACT DATAREQUIREMENTS LIST
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B. EXHIBIT
C

TDP

C. CATEGORY:
X

™

OTHER

D. SYSTEM/ITEM
C/KC-135

E. CONTRACT/PR NO.

FD2020 03-20272

F. CONTRACTOR
N/A

16. REMARKS /Corntinued)
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INS71TRUCTIONS FORCOMPLETINGDD FORM 1423
1See DoD 5070. 12-M for detailed instructions.)

FOR GOVERNMENTPERSONNEL

Item A. Self-explanatory.
Item B. Self-explanatory.
Item C. Mark (X} appropriate category: TDP - Technical Data Package;
TM - Technical Manual; Other - other category of data, such as

"Provisioning,""Configuration Management," etc.

Item D. Enter name of system/item being acquired that data will support.

Item E. Self-explanatory (to be filled in after contract award).

Item F. Self-explanatory {to be filled in after contract award).

Item G. Signature of preparer of CDRL.

Item H. Date CDRL was prepared.

Item |. Signature of CDRL approval authority.

Item J. Date CDRL was approved.

Item 1. See DoD FAR Supplement Subpart 4.7 1 for proper numbering.

Item 2. Enter title as it appears on data acquisition document cited in
ltem 4.

Item 3. Enter subtitle of data item for further definition of data item
{optional entry).

Item 4. Enter Data Item Description {DID) number, military specification
number, or military standard number listed in DoD 5010.12-L (AMSDL),
or one-time DID number, that defines data content and format
requirements.

Item 5. Enter reference to tasking in contract that generates requirement
fqr the data item (e.g., Statement of Work paragraph number).

Item 6. Enter technical office responsible for ensuring adequacy of the
data item.

Item 7. Specify requirement for inspection/acceptance of the data item
by the Government.

Item 8. Specify requirement for approval of a draft before preparation of
the final data item.

Item 9. For technical data, specify requirement for contractor to mark
the appropriate distribution statement on the data {ref. DoDD 5230.24).

Item 10. Specify number of times data items are to be delivered.
Item 11. Specify as-of date of data item, when applicable.
Item 12. Specify when first submittal is required.

Item 13. Specify when subsequent submittals are required, when
applicable.

Item 14. Enter addressees and number of draft/final copies to be
delivered to each addressee. Explain reproducible copies in Item 16.

Item 15. Enter total number of draft/final copies to be delivered.

Item 16. Use for additional/clarifying information for items 1 through 15.
Examples are: Tailoring of documents cited in Item 4; Clarification of
submittal dates in ltems 12 and 13; Explanation of reproducible copies in
Item 14.; Desired medium for delivery of the data item.

FOR THE CONTRACTOR

Item 17. Specify appropriate price group from one of the following
groups of effort in developing estimated prices for each data item
listed on the DD Form 1423.

a. Group |. Definition - Data which is not otherwise essential
to the contractor's performance of the primary contracted effort
(production, development, testing, and administration) but which is
required by DD Form 1423.

Estimated Price - Costs to be included under Group | are
those applicable to preparing and assembling the data item in
conformance  with  Government requirements, and the
administration and other expenses related to reproducing and
delivering such data items to the Government.

b. Group ll. Definition - Data which is essential to the
performance of the primary contracted effort but the contractor is
required to perform additional work to conform to Government
requirements with regard to depth of content, format, frequency of
submittal, preparation, control, or quality of the data item.

Estimated Price - Costs to be included under Group |l are
those incurred over and above the cost of the essential data item
without conforming to Government requirements, and the
administrative and other expenses related to reproducing and
delivering such data item to the Government.

c.  Group lll. Definition - Data which the contractor must
develop for his internal use in performance of the primary
contracted effort and does not require any substantial change to
conform to Government requirements with regard to depth of
content, format, frequency of submittal, preparation, control, and
quality of the data item.

Estimated Price - Costs to be included under Group Ill are
the administrative and other expenses related to reproducing and
delivering such data item to the Government.

d. Group IV. Definition - Data which is developed by the
contractor as part of his normal operating procedures and his effort
in supplying these data to the Government is minimal.

Estimated Price - Group IV items should normally be shown
on the DD Form 1423 at no cost.

Item 18. For each data item, enter an amount equal to that portion
of the total price which is estimated to be attributable to the
production or development for the Government of that item of
data. These estimated data prices shall be developed only from
those costs which will be incurred as a direct result of the
requirement to supply the data, over and above those costs which
would otherwise be incurred in performance of the contract if no
data were required. The estimated data prices shall not include
any amount for rights in data. The Government's right to use the
data shall be governed by the pertinent provisions of the contract.

DD FORM 1423-1 {BACK), FER0O01




17. PRICE GROUP

18. ESTIMATED
TOTAL PRICE

0.00

CONTRACT DATARL _JIREMENTS LIST Fo.m Approved ‘
(7 Data /tem) OMB No. 0704-0788
The public reporting burden for this collection of information is estimated to average 110 hours per response, including the time for reviewing instructions, searching existing l
data sources, ?ath_enng and maintaining the data needed, and completing and reviewing the collection of information.  Send comments regarding this burden estimate or any
other aspect of this collection_of information, mcludm&suggeshons for reducing the burden, to_Department of Defense, Washington Headquarters Services, Directorate for
Information Operations and Reports (0701-0188), 15 Jefferson Davis Highway, Suite 120£€ Adington, VA 22202-43%2. Respondents should be aware that
notwithstanding any other provision of law, no rgerson shall be subject to any penalty for failing to comply with a collection of information if it does not display a currently
valid OMB control number. Please DO NOT RETURN your form to the above address. Send compl e¥ed form to the Government Issuing Contracting 0f¥|cer for the
Contract/PR No. listed in Block E.
A. CONTRACT LINBTEM NO. B. EXHIBIT C. CATEGORY: X (
D TOP ™ OTHER
D. SYSTEM/ITEM E. CONTRACT/PR NO. F. CONTRACTOR I
C/KC-135 FD2020 03-20272 N/A
1. DATA ITEM NO. | 2. TITLE OFDATA ITEM 3. SUBTITLE ’
D-00i Qualification Report N/A ‘
4. AUTHORITY Dara Acquisition Document Ne.) 5. CONTRACTREFERENCE 6. REQUIRINGOFFICE
DI-MISC-80711A IAW Requirements Doc. para 3.4 WL/MTIB '
7. DD 250REQ 9. DISTSTATEMENT | 10. FREQUENCY 12. DATEOF FIRST SUBMISSION | 14. DISTRIBUTION
REQUIRED
N/A a ONE/R 30 September 2004 b. COPIES ]
13. DATEOF SUBSEQUENT .
8. APPCODE B 11. AS OFDATE SUBMISSION a. ADDRESSEE Draft Final l
N/A N/A Block 16 Reg Repro
16. REMARKS WL/MTIB 1 ‘
(Block 13) OOALC/LGHLEN 2
Revisions as required. CO 1 ’
Disapproval by letter from Air Force within 30 days after receipt. Resubmit 30 ’
days after receipt of comments.
15. TOTAL o | () 4 0
G. PREPARED BY H. DATE I. APPROVED BY J. DATE ‘
Dighely #gred by Fley Bromn . . Dwtaly wpready Brer
a: ST e e s iyl
._33__ Ray Brown Data Manager a-:ﬁ:::“ 7 August 2002 ) ) ] Bryan Smith FGOO/Chlef Estrer | 7 August 2002 '
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CONTRACT DATAREQUIREMENTS LIST

{7 Data ftem)

A. CONTRACT LINHTEM NO.

B. EXHIBIT
D

TDP

C. CATEGORY:

™

OTHER X

D. SYSTEM/ITEM
C/KC-135

E. CONTRACT/PR NO.

FD2020 03-20272

F. CONTRACTOR
N/A

16. REMARKS /Continuved)
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INS ) «UCTIONS FORCOMPLETINGDD FORM 1423
(See DoD 5070.72-M for detarled mstructions.)

FOR GOVERNMENTPERSONNEL

Item A. Self-explanatory.

Item B. Self-explanatory.

Item C. Mark (X) appropriate category: TDP - Technical Data Package;
TM - Technical Manual; Other - other category of data, such as

"Provisioning,""Configuration Management," etc.

Item D. Enter name of system/item being acquired that data will support.

Item E. Self-explanatory (to be filled in after contract award).

Item F. Self-explanatory (to be filled in after contract award).

Item G. Signature of preparer of CDRL.

Item H. Date CDRL was prepared.

ltem I. Signature of CDRL approval authority.

Item J. Date CDRL was approved.

Item 1. See DoD FAR Supplement Subpart 4.71 for proper numbering.

Item 2. Enter title as it appears on data acquisition document cited in
Item 4.

Item 3. Enter subtitle of data item for further definition of data item
(optional entry).

Item 4. Enter Data Item Description {DID) number, military specification
number, or military standard number listed in DoD 5010.12-L (AMSDL},
or one-time DID number, that defines data content and format
requirements.

Item 5. Enter reference to tasking in contract that generates requirement
for the data item (e.g., Statement of Work paragraph number).

Item 6. Enter technical office responsible for ensuring adequacy of the
data item.

Item 7. Specify requirement for inspection/acceptance of the data item
by the Government,

Item 8. Specify requirement for approval of a draft before preparation of
the final data item.

Item 9. For technical data, specify requirement for contractor to mark
the appropriate distribution statement on the data {ref. DoDD 5230.24).

Item 10. Specify number of times data items are to be delivered.
Item 11. Specify as-of date of data item, when applicable.
Item 12, Specify when first submittal is required.

Item 13. Specify when subsequent submittals are required, when
applicable.

Item 14. Enter addressees and number of draft/final copies to be
delivered to each addressee. Explain reproducible copies in Item 16.

Item 15. Enter total number of draft/final copies to be delivered.

Item 16. Use for additional/clarifying information for ltems 1 through 15.
Examples are: Tailoring of documents cited in Item 4; Clarification of
submittal dates in items 12 and 13; Explanation of reproducible copies in
item 14.; Desired medium for delivery of the data item.

FOR THE CONTRACTOR

Item 17. Specify appropriate price group from one of the following
groups of effort in developing estimated prices for each data item
listed on the DD Form 1423.

a. Group . Definition - Data which is not otherwise essential
to the contractor's performance of the primary contracted effort
(production, development, testing, and administration) but which is
required by DD Form 1423.

Estimated Price - Costs to be included under Group | are
those applicable to preparing and assembling the data item in
conformance  with  Government requirements, and the
administration and other expenses related to reproducing and
delivering such data items to the Government.

b. Group li. Definition - Data which is essential to the
performance of the primary contracted effort but the contractor is
required to perform additional work to conform to Government
requirements with regard to depth of content, format, frequency of
submittal, preparation, control, or quality of the data item.

Estimated Price - Costs to be included under Group Il are
those incurred over and above the cost of the essential data item
without conforming to Government requirements, and the
administrative and other expenses related to reproducing and
delivering such data item to the Government.

c. Group Ill. Definition - Data which the contractor must
develop for his internal use in performance of the primary
contracted effort and does not require any substantial change to
conform to Government requirements with regard to depth of
content, format, frequency of submittal, preparation, control, and
quality of the data item.

Estimated Price - Costs to be included under Group Iii are
the administrative and other expenses related to reproducing and
delivering such data item to the Government.

d. Group IV. Definition - Data which is developed by the
contractor as part of his normal operating procedures and his effort
in supplying these data to the Government is minimal.

Estimated Price - Group IV items should normally be shown
on the DD Form 1423 at no cost.

Item 18. For each data item, enter an amount equal to that portion
of the total price which is estimated to be attributable to the
production or development for the Government of that item of
data. These estimated data prices shall be developed only from
those costs which will be incurred as a direct result of the
requirement to supply the data, over and above those costs which
would otherwise be incurred in performance of the contract if no
data were required. The estimated data prices shall not include
any amount for rights in data. The Government's right to use the
data shall be governed by the pertinent provisions of the contract.

DD FORM 1423-1 (BACK), FEROO1




CONTRACT DATARL _JIREMENTS LIST
(7 Data ftern)

Furm Approved
OMEB No. 0704-0788

The public reporting burden for this collection of information is estimated to average 110 hours per response, including the time for reviewing instructions, searching existing

data sources, gatherlng and maintaining the data needed, and completing and reviewing the collection of information.
(4]

other aspect
Information Operations and Rep
notwithstanding any other provision
valid OMB control number. Please
Contract/PR No. listed in Block E.

Reports {0701-0188),
of law, no
DO NOT

this collection_of information, includin&?gggestions for reducing the burden, to De

erson shall be subject to any penalty for failing to com
ETURN your form to the above address.

Jefferson Davis Highway, Suite 1204, Arlington, VA

Send compPe!¥ed form t

artment of Defense Washi%%on
2.

with a collection of information if it does not_display a currently

Send comments regarding this burden estimate or any
Headquarters Services, Directorate for
22202-4 Respondents should be aware that

o the Government Issuing Contracting Of¥icer tor the

A. CONTRACT LINETEMNO. B. EXHIBIT C. CATEGORY: '
E TOP ™ OTHER X
D. SYSTEM/ITEM E. CONTRACT/PR NO. F. CONTRACTOR l
C/KC-135 FD2020 03-20272 N/A
1. DATA ITEM NO. | 2. TITLE OFDATA ITEM 3. SUBTITLE ’ 17. PRICE GROUP
E-001 Vendor Airworthiness Certification Report N/A l
4. AUTHORITY Data Acquisition Document No./ 5. CONTRACTREFERENCE 6. REQUIRINGOFFICE 18. ESTIMATED
DI-MISC-81241 IAW Requirements Doc. para 3.7 WL/MTIB l TOTAL PRICE
7. DD 250REQ 9. DISTSTATEMENT | 19, FREQUENCY 12. DATEOF FIRST SUBMISSION | 14. DISTRIBUTION 0.00
N/A REQUIRED ONE/R 30 June 2004 ppy— ’
8. APP CODE 11. AS OFDATE 13. DATEOF SUBSEQUENT i
B SUBMISSION a. ADDRESSEE . Final '
N/A N/A Block 16 Draft Reg Repro
16. REMARKS WL/MTIB 1 ‘
(Block 13) OOALC/LGHLEN
Revisions as required. Cco 1 1
Disapproval by letter from Air Force within 30 days after receipt. Resubmit 30 ]
days after receipt of comments.
|
i
|
|
f
|
15. TOTAL sy 0 4 0f,
G. PREPARED BY H. DATE 1. APPROVED BY J. DATE !
,..J),« Ray Brown Data Manager g%:;::; 7 August 2002 | 9 Bryan Smith LGOO/Chief i:ﬁ:t:‘;‘m 7 August 2002 | |
DD FORM 1423-1, FER2001 PREVIOUS EDITION MAY BE USED. Page of Pages




CONTRACT DATAREQUIREMENTS LIST
(7 Data /tem)

A. CONTRACT LINBTEM NO.

B. EXHIBIT
E

TDP

C. CATEGORY:

™

OTHER X

D. SYSTEM/ITEM
C/KC-135

E. CONTRACT/PR NO.

FD2020 03-20272

F. CONTRACTOR

N/A

16. REMARKS /Continved)
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INS 1 sUCTIONS FORCOMPLETINGDD FORM 1423
(See DoD 5070. 12-M for detailed instructions.)

FOR GOVERNMENTPERSONNEL

Item A. Self-explanatory.
Item B. Self-explanatory.

Item C. Mark (X) appropriate category: TDP - Technical Data Package;
TM - Technical Manual; Other - other category of data, such as
"Provisioning,”"Configuration Management," etc.

Item D. Enter name of system/item being acquired that data will support.
Item E. Self-explanatory (to be filled in after contract award).
Item F. Self-explanatory (to be filled in after contract award).
Item G. Signature of preparer of CDRL.
Item H. Date CDRL was prepared.
Item 1. Signature of CDRL approval authority.

Item J. Date CDRL was approved.

Item 1. See DoD FAR Supplement Subpart 4.71 for proper numbering.

Item 2. Enter title as it appears on data acquisition document cited in
Item 4.

Item 3. Enter subtitle of data item for further definition of data item
{optional entry). !

Item 4. Enter Data ltem Description (DID} number, military specification
number, or military standard number listed in DoD 5010.12-L (AMSDL),
or one-time DID number, that defines data content and format
requirements.

Item 5. Enter reference to tasking in contract that generates requirement
for the data item (e.g., Statement of Work paragraph number).

Item 6. Enter technical office responsible for ensuring adequacy of the
data item.

Item 7. Specify requirement for inspection/acceptance of the data item
by the Government.

Item 8. Specify requirement for approval of a draft before preparation of
the final data item.

Item 9. For technical data, specify requirement for contractor to mark
the appropriate distribution statement on the data {ref. DoDD 5230.24).

Item 10. Specify number of times data items are to be delivered.
Item 11. Specify as-of date of data item, when applicable.
Item 12. Specify when first submittal is required.

Item 13. Specify when subsequent submittals are required, when
applicable.

Item 14. Enter addressees and number of draft/final copies to be
delivered to each addressee. Explain reproducible copies in item 16.

Item 15. Enter total number of draft/final copies to be delivered.

ltem 16. Use for additional/clarifying information for Items 1 through 15.
Examples are: Tailoring of documents cited in Item 4: Clarification of
submittal dates in items 12 and 13; Explanation of reproducible copies in
Item 14.; Desired medium for delivery of the data item.

FOR THE CONTRACTOR

Item 17. Specify appropriate price group from one of the following
groups of effort in developing estimated prices for each data item
listed on the DD Form 1423,

a. Group |. Definition - Data which is not otherwise essential
to the contractor's performance of the primary contracted effort
{production, development, testing, and administration) but which is
required by DD Form 1423.

Estimated Price - Costs to be included under Group | are
those applicable to preparing and assembling the data item in
conformance  with Government requirements, and the
administration and other expenses related to reproducing and
delivering such data items to the Government.

b. Group ll. Definition - Data which is essential to the
performance of the primary contracted effort but the contractor is
required to perform additional work to conform to Government
requirements with regard to depth of content, format, frequency of
submittal, preparation, control, or quality of the data item.

Estimated Price - Costs to be included under Group Il are
those incurred over and above the cost of the essential data item
without conforming to Government requirements, and the
administrative and other expenses related to reproducing and
delivering such data item to the Government.

c. Group lil. Definition - Data which the contractor must
develop for his internal use in performance of the primary
contracted effort and does not require any substantial change to
conform to Government requirements with regard to depth of
content, format, frequency of submittal, preparation, control, and
quality of the data item.

Estimated Price - Costs to be included under Group Il are
the administrative and other expenses related to reproducing and
delivering such data item to the Government.

d. Group V. Definition - Data which is developed by the
contractor as part of his normal operating procedures and his effort
in supplying these data to the Government is minimal.

Estimated Price - Group IV items should normally be shown
on the DD Form 1423 at no cost.

Item 18. For each data item, enter an amount equal to that portion
of the total price which is estimated to be attributable to the
production or development for the Government of that item of
data. These estimated data prices shall be developed only from
those costs which will be incurred as a direct result of the
requirement to supply the data, over and above those costs which
would otherwise be incurred in performance of the contract if no
data were required. The estimated data prices shall not include
any amount for rights in data. The Government's right to use the
data shall be governed by the pertinent provisions of the contract.

DD FORM 1423-1 (BACK), FER001




e ——
17. PRICE GROUP

18, ESTIMATED
TOTAL PRICE

0.00

CONTRACT DATA REQUIREMENTS LIST Form Approved ’
(7 Data item) OMB No. 0704-0188
Gt e R o oS R 0.2% IR o ematnd Lo average, 10 bl o oopgree, nchulo et for v, st uctions, searcing oxstng |
other aspect of this collection of information, including suggestions for reducing the burden, to Department of Defense, Washi n Headquarters Services, Directorate for
Inforr_na%ﬂ)n Operations and Reports (0701-01 aalid 1q215 %eﬁ‘erson avis Highway, Suite 1 . Arlington, VA 22202~4 302. Respondents should be aware that I
notwithstanding any other provision of law, no person shall be sub nalty for failing to comply with a collection of information if it does not display a currently
&%lrﬂm%ngc S :‘.’s'te"é".ﬂ rléckl?ease DO NOT RETURN your form to the above ress.  Send completed form to the Government Issuing Contracting Ot¥'icer for the
A. CONTRACT LINE ITEM NO. B. EXHIBIT C. CATEGORY: ‘
0008 F ToP m™_X  orHeR
D. SYSTEM/ITEM E. CONTRACT/PR NO. F. CONTRACTOR ’
C/KC-135 FD2020 03-20272 N/A
1. DATA ITEM NO. | 2. TITLE OF DATA ITEM 3. SUBTITLE ’
F-001 Technical Orders N/A I
4. AUTHORITY (Data Acquisition Document No.) 5. CONTRACT REFERENCE 6. REQUIRING OFFICE
DI-TMSS-80067B IAW Req. Doc. para 5.2,5.3,5.4,74 WL/MTIB l
7. DD 250 REQ 9. DIST STATEMENT | 10. FREQUENCY 12. DATE OF FIRST SUBMISSION | 14, DISTRIBUTION
N/A REQUIRED ONE/R Block 16 b. COPIES |
8. APP CODE 11. AS OF DATE 13 DATE OF SUBSEQUENT ADDRESSEE Final
B SUBMISSION 2 ina l
N/A N/A Block 16 Draft Reg | Repro
16. REMARKS WL/MTIB 1 l
QO-ALC/LILE 2
CO 1 |
(Block 12)
Preliminary Technical Order data shall be furnished to the Air Force no later than l
31 January 2004. Final Technical Order data shall be furnished to the Air Force
prior to 30 April 2004, but after completion of a Technical Order Guidance l
Conference (ref. Requirements Document, para. 5.3).
Validated Technical Order data shall be presented to the Air Force no later than I
30 June 2004. ’
Draft Occupational Safety and Health Plan shall be furnished to the Air Force 1o
later than 31 January 2004. Final Occupational Safety and Health Plan shall be l
furnished to the Air Force no later than 30 June 2004, '
(Block 13)
Revisions as required. ,
Disapproval by letter from Air Force within 30 days after receipt. Resubmit 30 I
days after receipt of comments. l
15. TOTAL s 0 4 0
G. PREPARED BY H. DATE I. APPROVED BY . DATE ’
BERLE! 0 Rer S ; - if Somtato
2 Ray Brown Data "Manager :.;'7"5'1:,., 7 August 2002 Bryan Smith IngOIChlef S | 7 August 2002 ,
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CONTRACT DATA REQUIREMENTS LIST

(1 Data Itemn)

A. CONTRACT LINE ITEM NO. B. EXHIBIT C. CATEGORY:
0008 F TDP ™ OTHER
D. SYSTEM/ITEM E. CONTRACT/PR NO. F. CONTRACTOR
C/KC-135 FD2020 03-20272 N/A

16. REMARKS (Continued)

DD FORM 1423-1, FEB 2001
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Pages



INSTRUCTIONS FOR COMPLETING DD FORM 1423
(See DoD 5010.12-M for detailed instructions.)

FOR GOVERNMENT PERSONNEL

Item A. Self-explanatory.

ltem B. Self-explanatory.

ltem C. Mark (X) appropriate category: TDP - Technical Data Package;
TM - Technical Manual; Other - other category of data, such as
"Provisioning, " "Configuration Management," etc.

Item D. Enter name of system/item being acquired that data will support.

Item E. Self-explanatory (to be filled in after contract award).
ltem F. Self-explanatory (to be filled in after contract award).
ltem G. Signature of preparer of CDRL.

ltem H. Date CDRL was prepared.

Item|. Signature of CDRL approval authority.

Item J. Date CDRL was approved.

Item 1. See DoD FAR Supplement Subpart 4.71 for proper numbering.

Iltem 2. Enter title as it appears on data acquisition document cited in
Item 4.

Item 3. Enter subtitle of data item for further definition of data item
(optional entry).

Item 4. Enter Data Item Description (DID) number, military specification
number, or military standard number listed in DoD 5010.12-L (AMSDL),
or one-time DID number, that defines data content and format
requirements.

Item 5. Enter reference to tasking in contract that generates requirement
for the data item (e.g., Statement of Work paragraph number).

Item 6. Enter technical office responsible for ensuring adequacy of the
data item.

Item 7. Specify requirement for inspection/acceptance of the data item
by the Government.

Item 8. Specify requirement for approval of a draft before preparation of
the final data item.

Item 9. For technical data, specify requirement for contractor to mark
the appropriate distribution statement on the data (ref. DoDD 5230.24).

Item 10. Specify number of times data items are to be delivered.
Item 11. Specify as-of date of data item, when applicable.
Item 12. Specify when first submittal is required.

Item 13. Specify when subsequent submittals are required, when
applicable.

ltem 14. Enter addressees and number of draft/final copies to be
delivered to each addressee. Explain reproducible copies in ltem 16.

Item 15. Enter total number of draft/final copies to be delivered.

Item 16. Use for additional/clarifying information for ltems 1 through 15.
Examples are: Tailoring of documents cited in Item 4; Clarification of
submittal dates in Items 12 and 13; Explanation of reproducible copies in
Item 14.; Desired medium for delivery of the data item.

FOR THE CONTRACTOR

Item 17. Specify appropriate price group from one of the following
groups of effort in developing estimated prices for each data item
listed on the DD Form 1423.

a. Group I. Definition - Data which is not otherwise essential
to the contractor's performance of the primary contracted effort
(production, development, testing, and administration) but which is
required by DD Form 1423.

Estimated Price - Costs to be included under Group | are
those applicable to preparing and assembling the data item in
conformance  with  Government requirements, and the
administration and other expenses related to reproducing and
delivering such data items to the Government.

b. Group ll. Definition - Data which is essential to the
performance of the primary contracted effort but the contractor is
required to perform additional work to conform to Government
requirements with regard to depth of content, format, frequency of
submittal, preparation, control, or quality of the data item.

Estimated Price - Costs to be included under Group Il are
those incurred over and above the cost of the essential data item
without conforming to Government requirements, and the
administrative and other expenses related to reproducing and
delivering such data item to the Government.

¢c.  Group Ill. Definition - Data which the contractor must
develop for his internal use in performance of the primary
contracted effort and does not require any substantial change to
conform to Government requirements with regard to depth of
content, format, frequency of submittal, preparation, control, and
quality of the data item.

Estimated Price - Costs to be included under Group Ill are
the administrative and other expenses related to reproducing and
delivering such data item to the Government.

d. Group IV. Definition - Data which is developed by the
contractor as part of his normal operating procedures and his effort
in supplying these data to the Government is minimal.

Estimated Price - Group IV items should normally be shown
on the DD Form 1423 at no cost.

ltem 18. For each data item, enter an amount equal to that portion
of the total price which is estimated to be attributable to the
production or development for the Government of that item of
data. These estimated data prices shall be developed only from
those costs which will be incurred as a direct result of the
requirement to supply the data, over and above those costs which
would otherwise be incurred in performance of the contract if no
data were required. The estimated data prices shall not include
any amount for rights in data. The Government's right to use the
data shall be governed by the pertinent provisions of the contract.

DD FORM 1423-1 (BACK), FEB 2001




CONTRACT DATARE WJIREMENTS LIST
(7 Data /tem)

Form Approved
OMB No. 0704-0788

The public reporting burden for this collection of information is estimated to average 110 hours
data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. L
other aspect of this collection of information, lnclud|n1gzsuggestlons for reducing the burden, to Department of Defense, Washington Headquarters Services, Directorate for
Information Operations and Reports (0701-0188), 15 Jefterson Davis Highway, Suite 1204, Ardington, VA 22202-4302. Respondents should be aware that
notwithstanding any other provision of law, no

per response, including the time for reviewing instructions, searching existing
Send comments regarding this_burden estimate or any

erson shall be subject to any penalty for failing to com‘)1¥ with a collection of information if it does not_displa¥ a currently
eted form to the Government Issuing Contracting Officer for the

valid OMB control number. Please DO NOT RETURN your form to the above address. Send comp

Contract/PR No. listed in Block E.

A. CONTRACT LINHTEM NO. B. EXHIBIT C. CATEGORY: X
G TDP ™ OTHER

D. SYSTEM/ITEM
C/KC-135

E. CONTRACT/PR NO.
FD2020 03-20272

F. CONTRACTOR
N/A

1. DATA ITEM NO. | 2. TITLE OFDATA ITEM 3. SUBTITLE k 17. PRICE GROUP
G-001 Brake Torque Characterization Data N/A ‘
4. AUTHORITY/Dats Acquisition Document No.) 5. CONTRACTREFERENCE 6. REQUIRINGOFFICE 18. ESTIMATED
DI-CMAN-80776 IAW Requirements Doc. para 3.10 WL/MTIB ’ TOTAL PRICE
7. DD 250REQ 9. DISTSTATEMENT | 10, FREQUENCY 12. DATEOF FIRST SUBMISSION | 14. DISTRIBUTION 0.00
N/A REQUIRED ONE/R 30 April 2004 b, COMES ’
8. APP CODE 11. AS OFDATE 13. DATEOF SUBSEQUENT a. ADDRESSEE Final
B SUBMISSION . ‘
N/A N/A Block 16 prft Reg | Repro
16. REMARKS WL/MTIB 1 ‘
OOALC/LGHLEN
(Block 13) CO 1 ’
Revisions as required.
Disapproval by letter from Air Force within 30 days after receipt. Resubmit 30 ‘
days after receipt of comments. ‘
15. TOTAL ==m—e——p-| () 4 0
G. PREPARED BY H. DATE 1. APPROVED BY J. DATE '
Dty siored by Play Brown . ; i g Dty ety by
2 Ray Brown Data Managerwﬁ‘:’ 7 August 2002 | % Bryan Smith LGOO/Chief Sz |7 August 2002 )

DD FORM 1423-1, FER2001 PREVIOUS EDITION MAY BE USED. Page of Pages



CONTRACT DATAREQUIREMENTS LIST

(7 Data /tem)

A. CONTRACT LINHTEM NO.

B. EXHIBIT
G

TDP

C. CATEGORY:

™

OTHER X

D. SYSTEM/ITEM
C/KC-135

E. CONTRACT/PR NO.

FD2020 03-20272

F. CONTRACTOR
N/A

16. REMARKS/Continved)
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INS 1 {UCTIONS FORCOMPLETINGDD FORM 1423
/See DoD 5070.72-M for detailed imnstructions.)

FOR GOVERNMENTPERSONNEL

Item A. Self-explanatory.

Item B. Self-explanatory.

Item C. Mark (X) appropriate category: TDP - Technical Data Package;
TM - Technical Manual; Other - other category of data, such as

"Provisioning,""Configuration Management," etc.

Item D. Enter name of system/item being acquired that data will support.

Item E. Self-explanatory (to be filled in after contract award).

Item F. Self-explanatory (to be filled in after contract award).

Item G. Signature of preparer of CDRL.

Item H. Date CDRL was prepared.

Item I. Signature of CDRL approval authority.

Item J. Date CDRL was approved.

Item 1. See DoD FAR Supplement Subpart 4.71 for proper numbering.

Item 2. Enter title as it appears on data acquisition document cited in
Item 4.

Item 3. Enter subtitle of data item for further definition of data item
{optional entry).

Item 4. Enter Data Item Description (DID) number, military specification
number, or military standard number listed in DoD 5010.12-L (AMSDL),
or one-time DID number, that defines data content and format
requirements.

Item 5. Enter reference to tasking in contract that generates requirement
for the data item (e.g., Statement of Work paragraph number).

Item 6. Enter technical office responsible for ensuring adequacy of the
data item.

Item 7. Specify requirement for inspection/acceptance of the data item
by the Government.

Item 8. Specify requirement for approval of a draft before preparation of
the final data item.

Item 9. For technical data, specify requirement for contractor to mark
the appropriate distribution statement on the data (ref. DoDD 5230.24).

Item 10. Specify number of times data items are to be delivered.
Item 11. Specify as-of date of data item, when applicable.
Item 12. Specify when first submittal is required.

Item 13. Specify when subsequent submittals are required, when
applicable.

Item 14. Enter addressees and number of draft/final copies to be
delivered to each addressee. Explain reproducible copies in Iltem 16.

Item 15. Enter total number of draft/final copies to be delivered.

Item 16. Use for additional/clarifying information for ltems 1 through 15.
Examples are: Tailoring of documents cited in Item 4; Clarification of
submittal dates in Items 12 and 13; Explanation of reproducible copies in
Item 14.; Desired medium for delivery of the data item.

FOR THE CONTRACTOR

Item 17. Specify appropriate price group from one of the following
groups of effort in developing estimated prices for each data item
listed on the DD Form 1423.

a. Group |. Definition - Data which is not otherwise essential
to the contractor's performance of the primary contracted effort
{production, development, testing, and administration) but which is
required by DD Form 1423.

Estimated Price - Costs to be included under Group | are
those applicable to preparing and assembling the data item in
conformance  with  Government requirements, and the
administration and other expenses related to reproducing and
delivering such data items to the Government.

b. Group ll. Definition - Data which is essential to the
performance of the primary contracted effort but the contractor is
required to perform additional work to conform to Government
requirements with regard to depth of content, format, frequency of
submittal, preparation, control, or quality of the data item.

Estimated Price - Costs to be included under Group |l are
those incurred over and above the cost of the essential data item
without conforming to Government requirements, and the
administrative and other expenses related to reproducing and
delivering such data item to the Government.

c. Group Ill. Definition - Data which the contractor must
develop for his internal use in performance of the primary
contracted effort and does not require any substantial change to
conform to Government requirements with regard to depth of
content, format, frequency of submittal, preparation, control, and
quality of the data item.

Estimated Price - Costs to be included under Group il! are
the administrative and other expenses related to reproducing and
delivering such data item to the Government.

d. Group IV, Definition - Data which is developed by the
contractor as part of his normal operating procedures and his effort
in supplying these data to the Government is minimal.

Estimated Price - Group IV items should normally be shown
on the DD Form 1423 at no cost.

Item 18. For each data item, enter an amount equal to that portion
of the total price which is estimated to be attributable to the
production or development for the Government of that item of
data. These estimated data prices shall be developed only from
those costs which will be incurred as a direct result of the
requirement to supply the data, over and above those costs which
would otherwise be incurred in performance of the contract if no
data were required. The estimated data prices shall not include
any amount for rights in data. The Government's right to use the
data shall be governed by the pertinent provisions of the contract.
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CODE 1D SPI NO. (TPD)
SPECIAL PACKAGING INSTRUCTION 56747 F00-058-5242
| SHEET 1 OF 3
PART OR DRAWING NO.| NATIONAL STOCK NO. | CURRENT 1Ll P eLLIsON R <00cqenn
2600380-2 1630-00-058-5242 r
ITEM NOMENCLATURE ORIGINAL
BRAKE ASSEMBLY 8158

PRESERVATION

PACKING  AS SPECIFIED BELOW AND BILL OF MATERIALS

| 2v25-850-004 TN 1dg|

LEVEL A METHOD 111 LEVEL SPEC STYLE TYPE CL VRTY GR
LEVEL B METHOD 11 A PPP-B-601 ¢MOD) A ass A
LEVEL C METHOD 11 B pPP-B-601 (MOD A DOM B
QuP 001 C PPP-B-601 (MOD> A poM B
ICQ 001 LEVEL A LEVEL B LEVEL C
gEE?SGING g—i GROSS CU FT 4835 4835 4.835
- GROSS WT LBS 182
PRESERVATIVE DESIGN FRAGILITY G 100 11%‘3 ll%g
MARKING 1AW MIL-STD-129 LENGTH VIDTH DEPTH
SPECIAL MARKINGS: CNTR LD 21 21 11
Ay SPI NO. Fo00-058-5242 CNTR O.D. 23 1/8 23 1/8 1S 5/8
MARK THE SP1 NUMBER ON ONE SIDE OF THE 1TEM DIM 15 15 9
CONTAINER AND ON ALL REMOVABLE DUNNAGE. ITEM WT LBS 148
CLOSURE REVISIONS
LEVEL A: JAW PPP-B-601 LTR DESCRIPTION DATE APRVD
LEVEL B ]AW PPP-B-601 J |DELETED UN POP MARKINGS  [91224
LEVEL C: 1AW PPP-B-601 K | REDRAWN TO NEW FORMAT,
ADD NOTE 3, CANCELLED SPI
F00-269-2622 93190 |F.L.
NOTES: F_|SPI UPDATED & DATA
CORRECTED 95075 |K.MW.0. 4
1. BOND -1, -2 AND -3 TOGETHER WITH TYPE I, _ / )
MMM-A-250 ADHESIVE OR EQUAL.
2. INSERT BRAKES IN A BAG CONFORMING TO
L-P-378 OR EQUIVALENT.
3. ADD ADDITIONAL PADS (REF -1> ON TOP OF
PAD (-4> FOR A SNUG FIT.
4, SKIDS PN -5 ARE INSET 1 172 INCHES.
6 2 |STRAPS 172 X .020 X 80 ASTM D 3953 TYPE 1
5 2 |{SKIDS 3 X 4 (NOM) X 23 /8 MIL-STD-731 CLASS 2
1 |PAD (SEE DETAIL) 20 7/8 X 20 7/8 X 1 1/4 |ASTM-D4727 TYPE CF, CL DOM, VAR TV,
1 |PAD (SEE DETAIL 20 7/8 X 20 7/8 X 4 ASTM-D4727 TYPE CF, CL DOM, VAR TV,
2| 1 |PAD (SEE DETAILY - - |20 7/8 X 20 7/8 X 1/2 |ASTM-D4727 TYPE CF, CL DOM, VAR TV,
t | 1 |PAaD BLANK 20 778 X 20 7/8 X 1/2 |ASTM-D4727 TYPE CF, CL DOM, VAR TW,
ol OTY NOMENCLATURE OR SIZE MATERIAL SPECIFICATION
REQD DESCRIPTION (INCHES UNLESS SPECIFIED)
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* CODE 1D SPi NO. (TPO)
SPECIAL PACKAGING INSTRUCTION 58747 .
- . . F00-058-5242
ITEM NOMENCLATURE |
BRAKE ASSEMBLY SHEET 3 OF 3
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